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LvTKOOVCmBv 

From March Wl to February W3 1 iraj m charge of the Medical 
Dmuon of a hospital id Egypt By the piped dutnbufion ol purified tratcr 
a camp had hetn laid out m thii doen lo hold about 100 000 troc^ >er>-ed 
he a group of large hospitals Troop* u^erc alxrayt cotamg and going some 
ncnly landed a feir going home, remfonaeroenti bemg humed to and from 
the U extern Daen, cattle-ivorn troop* from operational from*, retting and 
re-cc^uipping There uas a steady flow, of local tick and an cipal number of 
admL«Mon8 from forward medical units by hoapiral tnun. The patient* were 
chiefiv of British node but a nam-c »ection of 4^ bed* gaie wmc opporttmnr 
of *eetng non mdigenotts tropical disease* 

We Tvorked at high pre^^unr and my Dm ion created rOOO patient* in 
2 year* vet the iicknw rare irai love and the arcrage beds occupied by 



226 


■nroncAL oiieabe* vt thi uB»ti eaft 


*lck and woimded w*» but 8 per cent of the Force a iraall 6gurc r\hei 
U realttcd that few could be “ ndi In quanen” and there were do r 
Reception hmpitali the proportion of medical to lurgical admmiom to 
hospital wa* three to two, a km 6gurc Aa ne were not a ipeoalist *■ ^ 
our pDtlenti were unaclccted admiuiona. nnd jny figure* are probably a 
lamplc of the di*ea*E Inddepce In E%ypt and Libya- 

Our object rw not l e ae a rd i the laboratory caff wa* amall, and o 
OTcrraicd cTcn by roudne wort there wa* wiially a ihortagc of med 
officer*, and each had 100 to 140 bed* our wlc duue* were the rapid reiu 
of men to fighnng fitne**, or the relcgaooo of the lubtionnal to an « 
pnatc category arid their urmecemiyr retentJon meant a *crious d ^ 
of the icantr re se rret the ciunaie wa* not a itlmuUring one, and uc all 
the welltnown lethargy of our neighbour*, the fellaheen. Peihap* thi* 
explain the pitifully few gamenngt from our wealth of opportunity 
TFortifig cxmditions. 

The hmpltal had 1,200 bed*. In a enn* expanded to 1,500 ^brtt-qu 
were 10 marquee* or imall tent* (EPLP) for Uolatjon, the rec m Ni 
or wattle and daub huta. The nte wa* tandy gTarel there were few 
dsy* and the winter* were not cold, » that the coodmem* were well 
CO the clunace and the main diacomfom were wuid*, heat and aodco 
In the te c ond year electrtatv wra* inatalled throughout and repbeed biwr 
lamp m ward* and hnng quarter* hot water wa* arallahb fatm aw 
belied by ceam ccnmlly generated conaorancy wa* by deep tteodi bmo 
and, for infected wool*, Otway mt*. Dm drug* and equipment were 
tame a* in a military hospital m England or the B EJFn hot at tnne* ih 
lone* canted difficulde* cn mppUe*. 

Eicdleni enoreem, *>14 * good anema were pronded, and CDOtaleat 
depot* were arailable and freely u*ed. 

Tfdnmg of Medical O^ctn 

I wa* imprencd by the high Wandird of koowiedge, the lound ground 
in general pnnaplc*. the keennea and the adapab3ity to cian^ ’ 
and new diaca*a of the numerous Bntish and Dominkei medical ancer 
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This could be corrected by the pottmg o£ each new medical officer to a 
Mibtary hospital in permanent or temporary exchange for a trained medical 
officer from the hospital Two \\ixls posting to the Medical Divuion of a 
hospital each year would also help to keep the field force medical officer up 
to date, and to give hira the cimical opportunities which he lacks but is keen 
to have 

Higher authonties arc fully aware of the dcsirabilicy of sudi local tram 
mg but It u seldom practicable imder conditions of modem warfare. 

Tropicai. Diseases 

Scicntccn thousand odd medical eases passed through the hospital during 
the 22 months it was working m Egypt, and I hai'e analyzed 13,500 consecutive 
admissions for the Bnt 18 months the rcraainmg 3,500 cases in the last 4 
months are comparable 45 per cent, of medical admissions were for tropical 
diseases and if desert sores be included the figure wctuld be about 50 per cent. 

Tabu I 

6 IS4 cun or TnoricAi. dcouxi 
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Effects of best 
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Ignoring the mteresung but uniraponimt I per cent., two-thvrds of the 
tropiod eases were admitted for acute diarrhoea, and one-third for pyrexia 
with possibl) splenomegaly These 6000 soldien were m hospital for 2 to 3 
week* with often another week at a convalescent depot 

The madcncc of the non-tropical group of diseases was similar to what is 
found m England mih one notable difference the low admission rate for 
chronic dppeptu of 4 per cent 

U selected and fit men arc sent to the Middle East the) suffer from the 
wme diseases and prohablv to the same extent as m Eagfand. but hospital 
admissions would be doubled because of the occurrence of acute diarrhoea 
malana and sandfly fever 

ACCTE DlAJUtnOCA. 

ProliabI) Cl cry soldier m the M.EJ* had at least one attack of acute 
dianhoca usually soon after atm-al some considerable degree of immunuv 
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mu« ha\t betn aojuimi and the rantv <rf acute diarrhoea m our *ea. 
lumnier was the »ubjca of comment, although nm tioopt m the ana m 
hadlv affcaed- Not all ca<o of ilianhoca ncrc admitted to boiptal. 
Major J H, L Eiston from a atudy of the boolj ia the "tlX rootm m 
dmna thought that onlv about 6 per cent, of ihojc xTpomng »icL nert 
lo hoipiial 

The «eav3nal mndeuce of dunhoea u wtdl known, althou^ hotpital au 
ion \4ned arcordmg to the fuDnen of the camp the winter moniha p 
duced few ca^c« whil t there were peaVa m early and late lummer — the d 
in number! in htgh mmmer being a wjcvated with fewer Alt' 

\n mitructiie milirarr levon wa% supplied when powerful remft 
amicd in the cnnal Augim of 194’ pan of a famoua dninoti amted 
-kur area after a quid, rovage from the Uohed kingdom and the iab»eq 
noTT of the Dimiioq leave* no doubt about ihor fitucs* toughms and i 
tipline \ct had they hr force of circuiDStancta been fonxtj to fight w 
the hr»t few weeVi of then amval. I thouU doubt dieu abihry to hare 
M> and ihi» would applv to any troop* landing at that iea*on m Egypt O 
hospital w« fiooded with ca«ci of acme dlanboea. In I day ninety new 
wm admitted, and I had 450 bed occupied bv dy»emery oue* for a 
ame One battalion alone had 350 men m hospital dunng a penod of 3 
and m 1 day ISO of them were warded with diarrhoea. Oeaify the a 
were greater (ban tmnl. and many more than 6 per cent wen admi 
perhaps owing to the mccpeneoce of the unit roeduad officen, Uneh 
troops would have difficulty m pnmiing an iDvasion of vttch a coanay 
stich a season, valted troop * could however succeed— dunog the peitod o 
osm unit was aIn>o*t free from dy s ent e ry 

1 cannoc add anything but iropretiKmi to the reasons for the spread 
diarrboea. In any miGtary community and in any cBinate, bnef attacks 
mlW darrhoca Vera on recurring — I have seen this m England and m Frar 
Whflsr in Egypr rnrougbour bD seaHms ihis mcMncnient diarrhoea kept 
m our wards perhaps once a week, and qinie eluded aH attempts at k t 
It appears to be a mild food potsotung and not dysentcnc The mote 
dyscntenc outbreaVs arc probaWv spread bv the ** dost of dned dejecta " 
the “ rrpuhavc rcgurgitatiocv dangertTos droppings and filthy feet of fae 
feeding files foulu^ food ” 

Its Inckleoce sra very low when flics disappeared m the winter and m 
e air eroely hot nudsummer weeks whDn u wa* common expenence that 
disease was alsfays worn In the field when enemy temtory with its neg 
•anltaoon was occupied The dyscniciy rate bore a relauon to camp hygi 
and anti^y TDtanirei, yet the disease has never yet been, conttoUed m w 
and that our hospinl shouM admit an avenge of sixty cases a wreV for 
months shows how imsatbfactoty the powtim is 

I am unable to my lasting regret to tell vcm about the problem as 
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bv ibc medical officer m the field o£ operanoni a5 I vvai not sent forward. I 
deplored the lack of umformitv m treatment m desenbed in the Field Medical 
Cards of patients reaching us — salt* or castor oil alternating with chalk and 
opmra or opium pill* xrert favountt combmaiions of pharmacological mcom 
paubics The fonvard units lacked specific drugs bm many medical officer* 
lacked practical knowledge of how to manage dvsenterv cases as they had 
not had the adrantage of training m a base hospital Had the tpcoal know- 
ledge and judgment of an officer who had had charge of dvsentery wards been 
avaibblc in the field imh a supply of specific drugs a large number of men 
would have been retained in Ac line — indeed many men were quite cured 
uhen they reached us — and a siandard method of early rrcaaiicm might 
hai c been established 

DlSENTOll AS 8EXN IN A M1UT\RT HOSTXTAL. 

Apart from our trivial and recurrent ward outbreaks of mild food poison 
mg, whidi I dumus mmor diarrhoea and mie dysentery were to us the 
same disease Every gradation of »eicni> was seen m affected units at the 
same tune why ascribe the mild “gyppy tummy “ to the ingestion of sand 
or a draught on the abdomen at mgbt or tome other cunous theory and 
jncnrainate the dysentery baaUus for the scrcrer forms ? The acJecure 
media now available should establish the duucally rrresisublc condnsion that 
they arc the *ame disease we did not hare them the pathologist vrould only 
rulnirc shreds of infective munis and we were asked not to waste h» time 
by submitting faecal specimcm 

General Biccani has drawn my attention to the work of Pebsci and 
Benstto m 1929 tn Cairo which cerumlv suggests that roost case* of acute 
dianhoca arc due to baaUi of the dysentcrv group 

I shall not desenbe the clmtcal feature* of drsentery to vou but our 
cbnical classjficaiion of 4 000 odd cases mav be of sonic value Cases weir 
rapidly dmded bv inspection of stools into those who did not p nv» blood and 
mucus and those who did the former — the rmldnl ^up — we called " acute 
catarrhal enientis “ (gvppv tummy) a* ihu did not require nonficaticai and 
It accounted for 56 per cent those who passed blood and mucus were called 
"clinical dviemcrv” 20 per cent were mild 22 per cenL were moderate and 
2 per cent were severe The mote expencnccd the person mspccnng the stools 
the more case* he had of clinical dyscnicrv and ngmoidoscopv of the “ mOd 
c*r " group ehowed some degree of colitis Seienty is an arbitrary thing to 
a T have seen no cate of dvscmcry since mv return who would have been 
cm into a hospital in Fgvpt whibt our mildest ease* were too lU to be 
treated m their unit* Ijfc was threatened m all the "severe” case* The 
a\crapT duration of *iay in the mildest" group wa* 10 days of the clinical 
dyxentencs 20 davs in two sene* of 600 cases including sulphaguanidme treated 
ca»et 
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Treatment To control progren a gnpliic rocthod of chantng the fretjoaicy 
of Roob w*» u»cd with a dally docn^on of a monimg i p c oju cn. Our treat 
ment naa rery atmple atria rc*t in bed and, to <X(aier\-c orenph m *eTCTt 
tbo u*c of a modified baby i napkin — a dyaentcry pad crater only by mouth 
for 12 boon, then a graduated bland di« until the ttooU ■ftert nonnal 
morphine mu giren to relieve •e\exc pam no other medicinal treatment war 
u»cd except tulphaguanahne la tdccttd cajo, and we bad no regret* about 
our early diruae of «a]u or canor oil. Dehydxanon tm very rare tcanjfunoiu 
of pUama or whole blood were med to conret it- 

Dy»enttry ww for m a dlnical problem and m treatment wa* guided 
by our ^ cpc ia l Imprenkm of the pouent and hu Roois, the pieaencc of a 
tender iliac colaa bemg a valuable lodtcatioD of •cventy and cgmoidoccopy 
c**CDtial if there were freqoeor or aboomul Rod* after a week. I thmk the 
attempt to uolate the dytentery bacillu* ha* beeonae a fcmh, quite impraaic 
able under fidd amdmoiu and gmo^ no timely help in treatment — rt i* a* 
reawmahle to wnhhoW anmoxin untu the podtive iphtberu *wab return*, 
ai It b to mthbold talphagtnmidmc and Sbiga *cjum until the Rod culrore 
u report ed on for fueem prompt treatment on a rigucal ajuansent it 
csacndaL 

In our large number of liolarkm* the percentage* wm Flesner 70 per 
cent, Shiga 19 per cent., Socoe 6 per cent, Schsntz 5 per cent 

In csKs of over a week • durartOD laboratory help b mennal to exdude 
amoebuRi it u preferable to hare the paihdogict preaent at the ligmoido^opy 
with fab mKroacope 

Probably the ideal would be for the medical officer in charge of dj»cntery 
ward* to carry out hu own nucraacoptc examination* in an Improrijcd 
duucal room, and ihb would be ewenoal fax a dierict where there wa* much 
amoebre dy*entcrv 1 tmdmtand ihb wax done *ucce»>fully m North Afrxa, 
hut it would entail the apture of a fan number of additional microietjpe*. 

ScLMioviunDE Tiu:ATail>.T 

A* Lt-CoL PaiTsT and I hare aireadr publubed our irapietnon of 
TKarly 500 ouci I «hall merely gtxe a amnmaiy here. 

1 Sulphamhmndt Sixty three ca*c* were treated and the experlmcm 
diacootmued on account of poor rcRiIt*. 

2. Salphmpyndme Ninety-aercn ca*e* were treated the rcRjlti were 
Dcariy ai good a* with Rilpbaguanidine. but nauaea, vomking and malabc 
were to marked that we fdt rt* toe w*» only juRified wben tulphaguanldinc 
was unobtainable 

3 SulpJiathui^ Sulpheubaiofu StKcmyl-iulphMthia^U SdppiJe* were 
iwdeqnatc for a cnal I fed dtat the cheap Rilpbathiaiole wrth it* low 

HULM**, E- * PiOTT W "SL (IW3). BacilbrT <hwt«T Cbetawfaenpr in b* 
t ra tu aaat t, 69 
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tonaty would be ideal for field use if itf actian approaches that of sulpha 
pvTidmc. 

4 Sulplutgiuimdtne 

* ^yPPy ” I know that many Smer* and MOa treated them 

selves and did not go ncL Seventeen paneno were treated with an mverage 
stay m hospital of 6 days. Many of m remained on duty whilit on ambulant 
treatment far actual dysentery — it was perhaps a pomt of honour but the 
expenment justified itself it u however mapphcable to the cates with a bnsk 
febrile onset. This was done by the Aimmhan troops in the South West 
Pacific with excellent results. 

Dyseniery pwper Three hundred and tix eases were treated. The 
important points can be briefly summarized — 
u Iridicatton 

(a) Ideally every diarthoeal case of suffiaent seventy to be admitted to 
hospital It It as irratjcnal to dncnminate between grades oi eeventy as it 
would be m pnemnoma, racningins or gonorrhoea if saving of man-power 
as well as life is an object 

(b) With limited supplies (1) AH severe cases (2) Moderate cases not 
domg wen or persisnng aJfier a week (3) M2d cases — key personnel only 

IL Desage Large doses must be given, and ccemnued unti! die stools 
have been normal for a day or two 350 grammes was our raanmam, 100 
grammes the average, and 30 to 40 grammes adequate m early cases. A safe 
system was 6 grammes at first, 3 grammes 4hoQTly until the stools axe 
two to three daily then 3 grammes thnee daily for 2 to 3 days^ but this 
dosage was doubled m Nery serious cases 

m, Toxteiiy Subjectively there were no toxic effects We had four 
eases of rubclliform rash about the lOth day and one ease of sulphaguamdme 
kidney which recovered. 

n Results There u a rapid general aaion — die feeling of imscry or 
malaise quickly goes and an apparent de toxicanon oarora we aH observed 
this, and both Phiest and I have experienced it. The djvcntcnc symptoms 
rapidly ahsre — pain goes the stoc^ diminish m nujnbCT and improve in 
appearance — the resolunon of the mflammanon was sigmoidoscopicaHy 
followed m many cases 

Figures arc perhaps much less impressive to us than our rhniral un 
pTcssicms — hut they support the value of sulphaguamdme. 

la) Of 203 acute cases rreated and these mcluded cverv severe and ncarlv 
c%cry moderate case. \nth some mild ones, the average stay m bospuaJ wa« 
17 day* stoob at the beginning of trcanucni sixteen on Sth day /to to three 
on 7 th dav normal In 600 cowwunve cases of all grade* of seventy and all 
methods of treatment the stay was 20 days 

fb) Contrn! lenn Thirtv-»»v moderate ca^ were treated with the drug 



THOnCAl. HfEASU D< Tit* MUKLC EATT 


23'» 

tjn aiTnuntm bdA ^Vartv^iN irioAeratc C3 k« •wiihoin n — ihcr \\CTe as com- 
parable po-Jiblc the ccmcrol senes bciog k» set erc. 

\c\ SubocuJf Olid cfironic cases. If a specific baailus couVl be uolatcti the 
was good one case of 6 months standing nho<e apparenUv amoebic 
ulren gate a culnire of bacillus, cleared up m a accL 

(dl Death fn the p res ent sertet there were isro deaths but wc bsH two 
later dcatfav so the final mortaBtv rate for dpetiteiT excluding iho^ not 
paiiing blood or mucus was about OlS percent or under two per IJXO 


Ta»li II 
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One died cm the 15th da\ but be onle had 1 dars treatment' pio 
ra«c« reached u> with pencoUc abK<*ses coe case of Shiga dTsentere was 
treated from the ltd dav and died in spue of nilfJaagusmdine serum mo*- 
fusioos etc 

(e) SequeUe OnJ\ a long followup will show ulmtute results I know 
of ooIt ooe who will probahlT hate chronic uJeerarioo, and during nwx 
of the Time we could hold our esse* udqI they were fit for dutr — a fen were 
rransferred to Thilestine scmi-ccmvalescent donng the Alarocm battle and 
kut sight of 

Sm»m Trroimenf 

In only eight ca^ of Shiga dvsenterv was serum u*ed since sulpha- 
guanidine rrmlt suggested that it was u nn ec e narT 

FItfgrUalc Dytenlerv 

In a few cbroiiK’ ca^cs of diarttmea Ciardw lambha was found ra the 
stool and a courv of aiebnn imdaed the panenti symptom-free 

Chohnform Oiarrftoetf 

\o true cholera was seen but an alanniog minor outbreak of diarrhoea 
reproduced faithfidlv the picture of cholera, with the typical stools dm 
patients did not seem ill ewwgb for cholera, and all reem ered rapidly 

drnoetsc Dytenterv 

I am disAattified with the record of a Itrw Incidence of araoebmts— 1 par 
cem.. we did not nu« anv cases of hepatic amoehiasis a the morbid anatomist 
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hnf^ an opportunity of confirming the diagnosw m all deaths — an cinpmcal use 
of emctmc m luspicious cases and an awareness of the possible meaning of 
unusual nght basal infections saved our paocnts of ivhom we had about ten 
Every effort ivas inadc to diagnose amoebic dysentery the proved cases did 
not show the typical old chronic ulcer* I have seen m Eng l a n d but I came 
to regard a curious gelatmous oedema of the mucosa as charactcnsuc of the 
acute type amoebic dysentery of the proMmal colon only may escape dctec 
tion, as the pathologist has to depend upon bed pan gpeamens and has not 
the same chance of findmg the motile amoebae as when he is worimg ro the 
same room with the sigmoidoscopist. 

Our standard treatment of amoebic dysentery was 10 to 12 grams of 
emetine, then 4 grams of stovarsol twice daily for 10 days and fi na lly 3 grains 
orally of emetine bismuth iodide daily for 10 day^ I did not have a rclapisc 
admitted after such courses elsewhere, whDst the me of qumoxyl instead of 
E,B I gave us several from other hospitals — I have lectntlv had a confirmation 
of such relapses from a colleague m Tnpoh. Doubtless others saw our re 
lapses and it is impossible to draw conclusions from these impressions 

SHORT TERM FEVERS AND iUl.UUA. 

Half of our medical admissions were for commonplace “ Engbsh disease* 
one third for diarrhoea, and onc^ixth for short term fevers Two thousand 
patients were admitted with a similar clmical picrure— pvrevia often heralded 
by a ngor screre headache vomiting and often pain on moving the eyes 
there were no signs beyond frequeoi splenomegaly and pinl-cyc- We had 
few cases of MT maJam and no pcmiaous forms so that we could usually 
temporize and ist mthheld quinmc unless the patient was very ill or had 
hyperpyrexia 

The lapse of time gave us the diagnosis m some oses dy^ntery jaundice, 
one case of poliomyebtit the laboratory helped us m others — 735 cases had 
malana, and nineteen relapsing fever m 1 153 cases the patient recovered 
m a few days we thou^t 805 of them had sandfly fever but ivcre not too 
Sure of thu and were quite at a loss over the rctnammg 348 

The first sandflv was discovered by Professor P A, Buxton on 6th Apnl 
W2, so i\c could with some suppon call our short term fevers sandfly fever 
quite similar cases occurred in the wmier and patients with classical symptoms 
of sandflj fever were proved to hare malana I hesitate to diagnose sandfly 
ftvcf vntli any certamtv in the absence of an epidemic — one patient after a 
typical attack developed extensive paralpis from pobomyelitis another had hn 
third attack of sandfly fever in another hospital and was shown to have 
relapsing fever 

I suggest the name short term fever" for this group it reveals one* 
Ignorance of the cause of nearly 10 per cent of the medical admissions and 
fimher research may find scvxral new di*tascs Its management is quite 
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lunpfc twice dally blend filnu for 3 day* the retention of auapicioua 
for 2 v.cAt ao that there U imje for a further attack of relaniing fever to 
occur and the adcnminranoci of qumme ahould iplenomcgaly— clinical malana 
— develop. With the large numbert btvolTcd neither early blood culture nor 
4 routine leococytc count wai poarihle, and full invettigatioo had to be 
reacned for caaes going oo longer than 5 dayi. 

Atalma 

We hod 735 caacs (B.T 81 per cent., M,T 6 per cent Quartan 1 per 
cent, dintcal 1 1 per cent k but I *aw only one dangeroualy IH man-^hc had 
flown throogb Central Afnca expcncnct nnprexacd ua with the protean rnanl- 
festanoTia of the diaraae, but raot with na deadlmcaa — a dangerema impreaaion 
if WT had tuddenly been acni to other areas. Our wont caata caroe from Crete 
during the brief early lummer campaign there m 1941 

The treatment was ctatuUrdtzed qumlne unt3 afebitk then atebrm 
0-1 granmie t^La. for 5 diyi, and then plasmoquine 001 gramme ui*. for 
3 to 5 day* the relapae race wai km bm we had a good many relapaa in 
South Afrreani wbo had not had plaonorpimt. 

The only death wna from acute haemolync during the plaamo- 

qulse couxae. perhapa a ccanadeiKt aa ne two nmflar caaca ooe followioi; 
■ulphapyndlne and one idiopathic. 

1HE I rot <stfT or raoncAL mvnasa. 

Medically faaonatmg but of no military importanee owing to the mull 
Dumben ravolred yet brief meniion of aoiiie of them mu« be made. The 
group u made up of pellagra thirty-one, beriberi three relapong fever nmc 
teen, bilhareiaaii eighteen, kala-azar aix. ieprewy one, tflecti trf beat cue. 
PeOarro, Thtrrv-ooc caie* 

Si the aiirrujicT of 1941 an hitercniiie cputbreak occurred. At a nearby 
P O W camp bousing about 10,(X)0 Ubyana the occurreoce of aenrvy had led 
to a roodificadcm of diet by increaaing vegetable* at the capen'e of the meat 
the diet wia roughly bread 24 ox.. m*mt (raw) 1 ox coltoa *eed oil 2i ox., smU 
sfnen vegetabln but no milk, egg* or cffaL Many ca« of diarrboea 
occurred m the >pnng, and In a fatal oae Major R. I^\'zrrArr rawed the 
qoCTtKm of pellagra. Examliumoti reiealed over IXiOO caacr of typical peHagra. 
of whom about 200 were moderately tevere and thirty-one very acrcre. Theae 
larrcr I m hoiprtil, pm them on a full diet with 100 rog of nicotnuc 
aod, and «aied all but ooc who died from TB In the camp the diet wa» 
at ooco auitaWr modified by adding milL rainng the meat raiton to 6 ox. 
and i»timg pcanirtc The clinical feature* were the umal one*, but ocuroiogicaf 
and mtntil change* were almow abacnL 
Benbew, Three cava. 

A few cav* occurred m the long durance detert group*, and m toe 
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beucged Tobnil. gamsoiL Wc had one fatal fulminating case of mned 
beriben and two milder cases who recovered on a mixed diet and 150 mg 
of vitamin Bi 

Relapsing fever Nineteen cases 

Ticlt-bomc relapsing fc^e^ occurs m Palcsune Crete and the caves roimd 
Tobmlc, as well as oiher parti of the Levant It proved at first a pu z zl in g 
disease — the uck bites unobtrusively and most patients were unaware that 
they had been bitten ipirochactes arc very scanty m the blood the neuro- 
logical complications of lymphocytic mcmngitis or cranml and other nerve 
palsies or both combmed were for us unexpected the disease was resistant 
to most drugs but I thought storarsol was effective the febrile attaci. was 
brief and similar to early malaita and tandfiy fever 

Latterly wc felt we could make a dmical diagnosis after a few relapses 
but I believe a correct diagnosis was seldom made m the first bouL 

BtIhar:Mjns Eighteen cares 

Fifteen cases were in Maunnans who came to Egypt with it one case 
was m a Senussi two only were m white troops one infected in Durban and 
one at Israailia^ probably whilst watering a garden with water from the Sweet 
Water Canal 

It was a dull disease — terminal baemamna or cyvtms as the symptoms 
and the only thrill was seeing a mmadnim hatch out. Its mterest is its 
practical absence a tribute to the troops good water discipline. 

Kala-atar Six cases. 

This was of the peculiar Sudan type, with difficulty m finding leishmanm, 
and resistance to antimony with a dramatic response to neostObene, One of 
our cases was from an endemic zone m the Camcroons the others were con- 
tracted m a localized area of the Sudan where large numbers oc cuii ed. The 
first case quite baffled us — a typhoid like illness with marked leucopacma and 
splenomegaly as soon as wc were aware of the existence of the m the 

Entrcan fnmt we watdied for cases and discovered the other three. The 
Laboratory helped but little as the formol-gel test was only twice positive and 
wc found leishmama only once. The cases all went to Cairo and all dcared 
up with nco-stilbcne. 

Eff'ects of heat One care 

Although every preparaaon was made for cases of heat hyperpyrexia both 
bv direct admission or as a coraplicaoon of diseases under treatment, we had 
none hvpcrpvrcxial cases occurred but were all due to infecnoni. We were 
m a region of low humidity although shade temperatures commonly exceeded 
IQjr* and once reached 12(FF 

It is probable that ihu war will Icsren the populanty of the topee— m the 
Middle tA’n raerelv a clumsy headgear that finallv became opnonaL The 



oucasiov 

MpCTuncntal wori> done by ^Iaksii in Ptna on nibbia and pr tK ntcd to 
tbu Society ihould hive rung in death knell a decade iga 

One fatal ca»e of heal csiatmion occurred — a joi&r riho had had an 
attack In the Red Sea armed ra Egypt during a heat traic he tra^ admitted 
with a neekf hutory of anorma. wraknm and low of waght, had a blood 
prewure of 62 mm. of mercurr with a blood count of dj mUhon red ceUv and 
IKi per rent hacmoglobm he deicloped anuria and died of »oroc type of 
renal failure the \Aood urea being 320 mg pet cenc He failed to r etpond 
to fluula be all routei. The autop^ do further due^, 

CofCLL^MJN 

Let me crare tout mdulgenee for a eery free txprtsaion of opnuon by a 
tropical tyro on your tpccial lubject. I •bouW ipeat of the«e marten with 
le»j assurance had I ruentv Inncad of two year' expcncnce 

DiaccMioN 

Tha Chalniitti {Sir Harold Scott) Gentlemen, as regards Colonel BrLMta e 
paper I hare nothing to cey at present m feet, the less I »ay the better— so 
many people wonld Eke to speak who are more an jtat v, ith tlw lobject. The 
ratio of three medical cases to two mirgicsl in war tune n onusuil if not unique. 
When one thinks of prenoos wart before the last the proportion was twenty 
or more medical to one surgtciL Again, the characten of disetsrs seem to 
aker from time to tune. In the South African war I had a large nnmber of 
cases of dnenterr under mv care, and I found that the ctmetmtrtieJ sulphate 
gsre wonderful rcsolu uiatcsd of negbgibte, as Colond BtJlAma found m the 
p r esen t campaign. Pstieirts used to reset in 24 to 48 boon and stools would 
be reduced m number to three or four hi that time Soct treatment was found 
to succeed m the baaHarr form oolr not m the amoebic. We used to glre it 
in doses of 10 grams in a drachm ercry hour tffl the stools became fiecolenL 

Lt “Col C H Barber I wwild Tike to isk Colonel Bdlxiix the result of 
treatment by dyaentcry scrum ? He only used it in eight rasri, snth good results 
in one Was the good result due to snlpbagoamdine ? In the other seven cases 
It wuuld be Interesting to know the ^ect of tbc serum. I was glad to hear 
Colonel Bolmes s commenti on the topee and beat-stroke, I think the effects 
of heat arc most often due to the body getting overheated not from the rayi of 
the im but largely from radutioo from tbc ground. \ou do not get It in the 
hill stations wh« the sun u still s tro nger I hare long advocated a topee or 
hat made of light straw which docs not beat tbc bead and yet protects from 
the sun s rara. There wert erpetunents yeara *go on the effect of the direct 
rara on monkeys heads — before the esperunents on rabbits — and it was shown 
that you could expose a monkex s head for hours to sun without harm provided 
\ou kept the hodv cool Talking about pellagra it seas not dear whether 
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protem ^vas added a* well as mcotimc acid» or whether the amount of protem 
Tias reduced 

Sir Philip Manson-Bahr congratulated Colonel Bulmer on his excellent 
and essenUallv clmical paper As one who daring the last war had on many 
occasions been overwhelmed by avalanches of bedpans he could sjTnpathiae 
with the question of prompt diagnosis of baallaiy dwntery When he com- 
pared the record of sixty cases of dysentery a week vnth as many as ten times 
that number dunng the Gallipoh epidenaic m 1915 and m Sinai m 1917 it 
showed what a remarkable change ^d occurred m the mcidencc of bacillary 
d\5entcry It was at that time quite impossible with the limited laboratory 
faahties at our disposal to attempt an}'thing m the way of large-scale isolation 
of specific dysentery bacflli and therefore it is posable to agree that the mtro- 
duction of sulphaguanidme treatment has rendered these bacteriological 
refinements from the practical Mcwpomt unnecessary The mere statement 
that under this treatment the average case n'ss passing normal stools within 
fi\*e days was ample demonstraaon if further proof were needed of the efficacy 
of sulphaguanidme treatment, 

RecentI} there had been some closely argued criticism that the claims 
of bactenophage treatment elaborated in Alexandria had been neglected, 
Extravagant claims bad been put forward and he bad met many who stated 
that rti effects m “ gyppy tummy and other explosive diarrhoeas had been 
widely recogmicd and that this treatment had much support in the Navy He, 
himself had remained unconvinced, aa he was unaware of any carefullj con- 
trolled senei of cases subjected to bactenophage treatment, and he would be 
glad if this bogev could be laid to rc*L 

As regards the outbreak of peDagm m Italian prisoners, he could not fail 
to be struck bv the wwy m which that history imder similar arcumstances m 
1916 had repeated itself But what a change had been effected m treatment 
of this disease bv nicotimc aad I Most assuredly m those far-off days the 
great majonty of these acute cases would have succumbed. 

As regards the great group of pyrcuas of uncertam ongm he would like 
to enquire whether stem^ puncture, on which several papers had recently 
appeared, was found to be of real value in diagnosing obscure or evanescent 
infections with Plasmodnm falaparwn It would appear that this might be a 
N-aluablc method, for 25 years ago there was, as now a tendency to lump all 
febneube together under the convement camouflage of sandfly fever Subse- 
quently many of these cases relapsed and were found to be m reahty subtcrtian 
raalana, 

Professor P A Barton In the begmmng of hii paper Colonel Bdlmer 
B»ve nn account of that cnormooi camp m the desert roughly bettreen Suez 
and Cairo There was one point about it, which interested me very much when 
I ht-ed m it in 1942, a point to which he did not refer In that large group of 
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b«e hospTtaU there w^re a ctnmdcrmble ninnber of able rtlati%tlv jouo^ 
cE nict a n t who had hid no prtvlcui espenence of the tropic* but hid a ml 
knorried^ of modem chmail loethod* and medicine it in* intoe m n^ and 
encouriging to lee how they Were mopping up the ipecul tropical lubject. 
I hoped It the tune that one of then would bring •omethmi; fmh to the Society 
of Tropical Methane and that hope haa been fhHUed today 

Dr G C Gheflennail ashed whether cases of pelligra had been cured 
with nicotmic aad alone or whether ribofUvinc had also been used. He tlso 
enquired whether in Held practice agglutiftaUon tetta for enteric fe\-er» were 
still being used. 

Alr-Conmodon T C Horton 1 would like to ask Colonel Bixanoi two 
qucstioni. The first u m cotinectioQ with desert som I wonder if he found 
a certain percentage were mfected with K.L.B We found that a convoy of 
troops from Palestine bad a high inadence of diphthcm earners and were 
suffering from desert sores. In two lostanccs we isolated nnilent K L.IL from 
these sores on tellante medxa. One of these cases subscqucmly developed 
a typical post-dipbtbentie paralysis. These desert sores, which were secondstily 
infected with rspidh healed after rtetinog and-cBphtbentK aemm. 

Captain Caua R_A.M C., desoibed a sunSar conditKiQ m t^ last war The 
seesmd question ts about the fatal case of eshauso b be described the 
symptooutology ts idenocsl with the type of ■i tr we I to get in Nonbem 
Imq and Persia, and I would like to know if the case was created with mtra 
venous normal or hTpertomc salioe. 

Dr H S S tann ns Of the many questums w hiefa Colonel Bc r . am has 
dismissed, the tsro that seem to be of greatest imporoitca are the two failares 
which be has mentioned — the failure to entirelT prevent dysentery m a stationary 
camp and the failure to prevem pellagra in a Libyan mtemment camp. One 
would Eke to ask him in regard to d y ient c ty wtoch he still holds is earned 
by the fiy whether be can give us any other more detailed infonnanon opoo 
the pomt ? Is u due to food contamuotioa and. if so, when, where and bow ? 
The prev en tion of dysentery ts the importanl pcant Secondly as regards 
pellap^ h tt an extraordinary thing that with our preaent-day knowledge 
we cannot yet devite diets whi^ will p revent defiaency diseases. 

Brigadier George iffaj^nnatij i •hould Bke to thank Colonel Buianoi 
for hia paper and to comment on two pomta. First, I should Eke to agree 
with hia suggcstioQ that training should be divided into a first part m the 
United Kingdom ■nd a seco nd pvt abroad. I think this division most Important 
as the banc tramuig best given in the United Kingdom, cannot contain 

sufficient detail to applv to bH the many theatres of war to which people tiil|ht 
be sent. Therefore at botnc tr aining should be r e stri cted to bas ic prinaplcs. 
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and abroad it should be pushed ahead with emphasis on the detail of locally 
important diseases and thar controL 

The second pomt is the one raised bj Colonel Bulsier, and agam by the 
last speaker the failure to control dysenterv m the Middle East. I would 
ask that Fellows of the Soaety reserve anv opinion until figures can be pro- 
duced. I have just returned from the Middle East and, though I have not come 
prepared with figures to illustrate the madence I know their general character 
The madence of dysentery is lery much lower than it has been m previous 
campaigns m that part of the worid, and the total admissions to hospital for 
all medical causes, including tropical diseases were I think, less m 1942 than 
m any theatre of war temperate or tropical, m the 1914-1918 war We should, 
therefore, ask that figures givmg the animal madence per 1 000 troops should 
be produced before we agree thkt there has been a failure to control dysentery 
in the Middle East. 

Dr A Felix asked Colonel Bulsieh about bis eipenence of typhoid fever 
Typhoid fever had not been menuoned toda} presumablv because it was not 
recogmaed as a tropical di sease , bat m a paper which Colonel Bulker pub- 
hshed earher tha year* he had commented on the seventy of the cases and the 
high mortahty rate m patients who had been moculated with TA.B vaccine. 
The paper also contained the statement that the disease remains uninfluenced 
by any treatment but good nursing Dr Feux asked tf Colonel Bulkier, 
in making this atatement, had constdered treatment with anti typhoid W '‘-O 
serum 

Prolesjor P A Buxton On the matter of diarrhoea and dysentery I 
have had a Imutcd cxpcnence which I would like to record. I was never up 
the Ime m Egypt where there were areas where tamtation was imperfect and 
flies were common I lived from the end of March to the end of June, 1942 
m an area of base hotpitals and large standmg camps Dunng that time which 
should ha\e been the fly season house flies were rare even m kitchens and 
messes. In this matter I find myself differmg from Colonel Bulker, for I do 
not behc\'e that dysentery and diarrhoea contracted on the spot were fly-camed 
As an entomologist, my tendency would be to mcnnnnate the fly but m that 
area I could not. On a second point I have difficultv m accepting the view 
he subsenbes to that much of the * gyppy tummy is bacillary dysentery I 
bebeve that the search for the baallas was made often, and consistently the 
organism was not found on many occasions. I have no theory to offer as to 
what did produce local disentenes and diarrhoeas 

Colonel J S K Boyd Colonel Bulker said that the relative propor- 
Uons of cases admitted to hospital were three medical to two surgical. I tTimfc 
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iha must he ulrn *i JocaJ *j jt u not the proportioii of medica] cssct to battle 
caatuftie* througbout "Middle Eaat. 

■\i rc^trds the eirft baotmoJogtcaJ diigrtoge of dyv tat CT } J agree tint 
the neceicrr for thu has been changed br the introductjon of the aulph* 
drug*. Me Jme now giten up the routine boctcnological extmmxtjoti of 
drxenierr ttooli, but I do not regret that we adopted it for the fint ferr jean. 
It haa pren us a dear idea of the uiadence ctf the different type* of dr se o t e r r 
and ha> proved cvcellent training forpaibologwts trhohadnoprencmj erpeneiKe 
m that npc of iniemeation. I murht have brought tnih me an analrns of acme 
60f''»* cases of ditenrcrr It mil intereal tou to know that the percentage of 
cmoebi <iT»eDtcf\ nas lets than *k and ihkt. of the different types of drwntar 
baolji Lolated, a bacilhis comprised approoimatelv 20 per cent. 

\s to serum treatment, I think Colond Bnom* ideas ivould hare been 
different if he had been in \Lddle Ea»t m the pre nilphagruaudme dais \t 
that time I *an with Lokmei Houn-TON Fajhut a mnaber of i err sc rere cases 
of baaUan disecten 'lOch case* hare been rate in later rear*, and I ettribatc 
ihi* Unreh- if oot whofly to early treatment with •ulphaguanidine For Shiga 
infection we lued a concentrated antitiran m doses of lOOjOOO unrta. Tlw 
produced an immediate ameCtoranon of noptoms lasting abooi 24 hoors. hat 
ifierecfiey the patient • coodiboo aptn detenonted. We f an n ed the opnaon 
that if •enim wu gjv eo at an earfr cage it had a more permanon effect braoK 
It allowed the pattent s oarunJ proertaes of defence to come mto tction. bm 
m later fuges the effect was temponur only TTe came to the cooclunof 
the best treatment for aeote teme case* was a ctnnbma&OD of cjphaguaiudiae 
and utnoyin \evitniiefes*. nhai Colonef fftXiiEB says is correct, and 
ncmadars in rulphaguanjdine'treated cases there Is leiy Lttle need to u« 
serum, 

V\e have been increasnig preally the use of npmoidascor^ and h*ye 
found some imusaal pejure*. I think some cxtsljng conceptioo* need 
rensioo 10 the hpht of this eypencnce. Colonel Bclmi* referted to one such 

Sit pEmar M IlNSon Ejutb his raised the question of badenophsge therapy 
If I mav I sKsn tav a few words about this, as we hare earned out tome inrati 
gatrons sabaequent to Coloocl Bexua * departure. In the sdrtnee to Tunisii 
we captured large quantities of Gerntan medical stores, including an cxceUent 
polyralcat bacteriophage which was the standard treatmcBt for hsaBaiy 
dysimiery in the German anny VTe dmded a pruoner-of war camp into two 
sectioQs, and treated aB cases of badHaty djtcotery in one section with standard 
bacteriophage treatment, and those m the other half with ordinaij saline 
tr e » rt | WTiT Bactenophage treatment was started the moment a patient com 
plamed of any miesmial symptom- \dnmsion rates for djsemerr were ptac 
acally identical in both sections, and the doratioa and seventy of the disease 
were DOT dramatically diff eiet i L If anything, the figure* in the baetenoptije 
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•cnea were sligbtlv better but the difference wai not statistically significant. 
We also earned out an expenment m prophylasis along the lines recommended 
bj t German observer -Ul the mmates of one cage were given bactenopbage 
on three successive days Contrarv to what has been c la im ed elsewhere, the 
subsequent madence of bacillary dysentery m those so treated did not differ 
from that m untreated cages There waa no evidence of prophylactic action 
In addition we had an unexpected confirmation of our findings In a 
certain area there is an internee camp in which considerable numbers of enemy 
aliens (chiefly Italians) are confined. These enjoy certain amenities mcluding 
the privilege of being visited bv rdanves, who come penodically bringing 
presents including large quantrtica of bactcnophigc which is taken prophy- 
lacUcally and as treatment. Nearby is an Italian pmoner-of-war camp in 
which no bacteriophage is used. The sanitation of the two camps is identical 
m both cases under our military control We were able to get figures of the 
admissions for dysentery in the two camps o\er a penod of months and found 
that the pnsoner-of-war camp was rather better than the other 

Colonel Bulsier said he had a esse of malana with haemolysis due to 
platmoqume I would like to know how he deaded it was plasmoqmne pouonmg 
and not blackwater fever 

Colonel BULitER mentioned some 1 100 cases to which he was compelled 
for nant of a better to apply the diagnosis of sandfly fever I think this 
diagnosis is run to death It is probable that the majority of these cases were 
not sandfly frk*er and 1 think it would be much better if we used an honest 
diagnosis such as pyrexu of unknown origin stating the number of days 
of fever e,g P U O 3 day P U O 5 day etc. This might lead to 
the differentiation of types which are at present camouflaged under the blanket 
diagnosis of sandfly fever 

As regards peUagro and diet, apart from the actual scale of rations provided 
there is another fturtor to be coniidercd- Some of these native races refuse to 
eat certain components of the diet provided for them. A diet may be m every 
way adequate, yet for the aboic reason fail to prevent defiaency 

The President I would like to interpolate a word with regard to what 
one contnbutor said about desert sore I can trace it a good deal further back 
than he has done ^Vhen I was m the R.A.M C m the South Afncan war I 
saw a good deal of veldt sore We got no results from or dinar y treatment of 
ulcers until I examined them and found the diphtheria baallus m the discharge 
I was then able to get antitoxm and apphed swabs soaked m antitoxin to the 
sores and they cleared up wonderfully One case had definite post diphtheritic 
paraUais That was in 1901 

Lt -Col Bulmer (m reply) hoped that he had not given nse to miscon- 
ceptions by compressing the subject unduly He thanked Colonel Boyd for 
dealmg with bactcnophsge m the treatment of bacillary dysentery 
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Many tpeaken had apoken of the value of Shiga anti Mnun be thought 
the introdnction of aulphiguaradme had made it* u»e aeldom necewry but 
be had no apenence of the rctuha of aenira treatment alone. The order* 
from the Medical Directorate in the Middle East were that aerum mint be 
uaed on all acnoia ca*e* of Shjga dyaenteyy the apeakcr had accepted the 
retponaibilrty of withholding aerum m toch casea, and u«ng only aulphaguanl 
dme, the re»pon*e hid been aa aatia&ctofy as when both were used. The chart 
ahown on the •creen which provoked the diactttiion was intended to detnofr- 
atrate a timple method of recording progresa, and not the rohie of apecific 
treatment which conld not be judged from a few atrOong chijta. 

The treatment of the pellagra caaea wa* by giving them a full, balanced 
diet to the seriously ill ooea nlcodnic aad was administered, but riboflanne 
was not available. 

Sir Ptttup MAitsoK BAim t queationa aboot bactenophage had been 
answered bv Colonel Born Cokmci BoLStEB did isot think that mmed case* 
of maUna occourued for manv of the onaatialjaaoiy group of abort term f e vers, 
thbough fternal puncture was not carried out U was certain that case* of 
relapaiDg fever were miaicd. 

The speaker did not agree with Profesaor P A. BnxTOirii mggettion that 
“ gyppy tommy was not dvseotanc, and unsucemf ol attempt* to aoiate the 
dyaentery baolli were due probablr to the absence of selective media. 

Air Commodore Mosroit'i queatioo aboot the dipbthentle desert son 
was of great unportanc^^n the speaker s caaea a few ihowed diphtheria 
bacilli one unexpected fatality occurred In Palestine ths Australians 
the speaker beUered. studied this subject vay foDy and they did not g« posture 
swab* from the Mre* until an outbreak of fmcai] diphtheria occurred in that 
country It is probably true to aiy that desert sore* are due to unknown factors, 
and are not diphtheritK: like any other abraaion or wound, they can be mfcctcd 
•ecoodanly by the Kleb* Lfiffkr bifiH't*. and a type of wound diphtheria be 
produced, but m Egypt the number of auch caae* wa* negligible 

The patient with best exhaustion did not have cramp*, and he wa* given 
salt in lir^ do*e», both by mouth and Intravenously 

Dr Stanntjs s queswm about where 6iea, if they arc dysentery earner*, 
can infect food, i* difficult to answer the speaker thought bread waa possibly 
contaminated, as there arc ample opportumtics between the field bakeries and 
tbe umt kitcbcQS 

In reply to Dr Feldc, tbe speaker said that specific anti-sera were not 
used in the treatment of typhoid fever 

ColoDel Botd had nuted many mtercstmg points, and corrected several 
of the speaker * un pr cs ai cna. Colonel Boto had access to the official Middle 
East itatiftic*. Colonel Btruo* had merely hi* own bospitaTa recor d* . Tbe 
fjtjl case of haemolysi* attributed to pkamoquine might ^ve been blackwater 
fever but could not be dogmatically ascribed to malana, as parutea could 
never be d keo v er ed. 
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BACTERIOPHAGE THERAP1 IN BACILLARY DISENTERY 

J S K BO^Tl OJi M.B COLON-EL H-AJJ-C, 

A.VD 

B PORTNOY uj) MAJOR 


The difcovcry of bacteriophage b> Ttvorr in 1915 and dHbrblle m 
1917 opened up the possibility of using this agent therapeutically m the 
treatment of certain bacterial dia-tasea, of which bacillary dysentery on account 
of the superficial and accessible situation of the lesions m the boweh appeared 
to be par excellen£t one in which it was likely to be succcssfuL Many observers, 
including d Herelle himself claim to have obtained striking results from its 
use m this disease, but others have found rt to be without effect. All trials 
hitherto made m military practice fall mto the latter categorj and for thm 
and other reasons it has never been adopted as a standard form of treatment 
in the Army 

Recently a unique opportunity arose to make a thorough investigation of 
this subject the results of which are presented in this paper 

Literature on Bactkriophaoi Therapt in Baciluuit Dysentehy 

Ehfliculty ho been expenenced m gunma *cce»» to tU reference* oo this txibject 
owmg to actn-e temce condjtioni It beLcved that the nnjority of importtnt paper* 
in Engliih hare been consulted but nunj in other langiisge* have not been obtimible 
In certain case* it ha* been necesaary to rely on excerpt* from BaUetba and where 
the onRiml h» not been cooiulted * note to thi* effect i* midc 

Davison (1932) (original not aMaiUble) had a 58 per cent mortalrty in tuelve bac 
tenophafic-lreated cates of h»a11tr\ dvsentcry in chfldrro FlexDcr s bacfflos was isolated 
in ten of the case* and of eight srujins tested •even uerc susceptible to bacteriophage 
Ljugc and frequent do*e* u ere used — from See to 1 3X> cx being gi\ en Sev en cases 
were treated orally fi\*e br enema. Failure was attributed to the fact that therapy wa* 
commemed too late in the course of the dtseaae 

Co<r\ Crli (1924) in a paper which gi\e* no stntaticB and no figure* ta to number 
ofci^ concluded tb-t Bsctenopbaite w easily the best treatment for barillary dysentery 
Its £rtk>n lurpatie* all other agents — the sy i upt u ms dnmnah eonsiderjbly m 4 to 8 hour* 
and the illness enters into it* con^slesecnt stage in 24 to 48 hours after sdmmistration. 
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SpTT+ci ind McKjxljt (IP* -I) (oiiRlual not treated twenty c«»es of Shfti 

ind Fleiner tefecncm rrinewn »lthin the flm week of th* iDnm 'ntfa 10 cc. of t*c 
t«ricj)h*ce t <L». oriTl The morulny rate m» lU per cent. u>d the ■\'eTmce itay in boepial 
5 3 (uja (a •ocneahtt ttriking contjMt) A control croup in another hospttal f mmiber) 
not treked by hacteriophace had a roortahtr rate of 40 per cent, and an treraie at«y m 
bwprtal of 12-6 daya. 

CaouDHciTT and 'Mousott (l&'iP) (original not avtOabk) treated eighty f »<*« of SWga 
and FVtncr dyaentery »iih a polyralent b*ctenopbogc ffying 3 cc, t-ia the 1« day 
and h.dj thereafter The rooml tv rate »aa 4 per cent. ISo tefcretKc to control* b 
araibbk 

T\tix>», Gktvu. and Tuaxt (IMO) (onctnal not aeen) treated caaea in «hich only 
a abort tmcrval had dapaed beta cep oatct of the d3*et»e and treaim ent 2 c c. of polyvalmt 
baetenophage aas giveti three tttnea daOy In fourteen case* of SWgm Infection there 
»B* a nvjrtality of 14 per cent aa compa^ to 1“’ per cenc in a cootrol (troop In ait 
treated FJeroer caaea and a control group there «*t one death m each tma 

CoMeTu-s < IP'^puUiabed a “ record ofamy-aia caaei a nh inference* " He<J a a* i Qe d 
hrt reaulre a> veir good thirty fti e good ten, modeTvtcly good ilv, partbl Mura fi e 
ftilure ten bi. t ot the faihircs four mere advaoced caaet before tieaunoji ma* ataited and 
did not ha * fair chance \o controla weta nMuntaioed. The bactcnophage* uacd in 
thi* et pel in lent laeTe good ooei and had been tcatcd m eUr*. " During tw treatment a 
notmonby lowertng m the death-rate* from dywstciy wa* ob*mrd Dmnlaatkin 

of t^cterwphage to paoenn m a regioo mean* an tncrwe d proportioo of bacteriophage 
exmera arotaig the (sopulatKO ani m aO probahCitr a etatapeajdmgfr ijx ie aa ed di*- 
tnbuQOD of bactmopbage m cho food and drmh ** 

RlPiso (IMfl) ubaened, oeer • 2 year period, dviy ca*ea of baefflarr dy»cnrtry of 
« bnh record* « era immtalaed CO fom-eighi Tlxirty^fiTa were trra^ rritb barteriophBg* 
tHrteert mare k.ept aa eotnrob F^b ca*e ma* tborai^hly bnestoted. cGmcaOy and 
baetarioloipalh Riccro coodudea (a) It b piobabl* baertriopba^ Ingerted by 
mooth » quicl^ diTTunated or dettroyed by tbe httfus body (^) the ct xit er fta of the 
t nttad ne* in dyaetnery do twt appear to be a cuitabU lu e d t uua for the proetta of hac 
tenophagy and (e) the climctl oouree of acuta badO^ chtesraT b not altered by the 
oral adimnbtftoon of bocwiuphigfc. Raamo'a dmkal uxHnt* in ^ 

that moat of the patient* had beeo iQ for ume day* befere u e tt meni « a* itarted. 

QVDU.V0A1. ot* Eaaijrn (13371 created 190 one* of bacfflarT dytestery occ um nt hi 
29 da^ OQ board t« o thiM at Brest. Fifty rune «ete IdcstiBad. am een Shi^ tMrty-ei^u 
Flexeter ai^ fire paeadyaemerie* 169 were treated «ith polyralcnt Shiga Floner 
bactenophage prepared from e on iahmu t atoob. which *m actne and prened tnraacuoq* 

5 C.C *iaa giira in alkaline ntter th* la* day 10 c.c. the -ad and 9rd oaya, and S c.e. the 
4th day 'The " resuh* a era reiaaikab.e After th* 2sd or 3rd day blood and mocua 
d i aa p pearad, and after 4 day* tha atool appeared nonnal udcioacopiially Noot of the 
cx»ca had a e v t re taaacma. There ner* tao cootrola. The author also daani to have 
arrested an o u tbreak emoQg mfantt m a twOday camp by ghdng ho c t« nophage prephy 
tacdcaPy Again there « ere no ctattrols. 

Knm. and Ron (1B39) (anginal not seen) l e p c a ttd aicty-cight cases of which haK 
were maintahwd as cootrob I 90 percent, of the Ffexneritmis were found to bcsusccptfble 
to b a cter iophage The dose given staa 3 cx. to 5 c-c. caaliy srery 1” boura. There a ere 
three d e ath* m the control group atal four In the tr e a ted group. The period of hoapltah 
badon aa* lightly but not algmScantir kmcT m the u e ar e d group. 

jewovrov p™ and Kixxx (1939) (oHgtoa) not seen) foemd that haoeriepbage d d 
not affect the chmeal couj aa of dysen ter y s treury infanta under 2 ycara of ag* acre 
tr e at e d with 1 ounce of ba aer io ph age bouity Only s ei T tiietn out of ninety four strain* 
tested bt eftra a era suseeptlbi* to the bacteriophage employed. 

btcCsT (1934) describe* the tr ea tme n t of bacillary dy se naf y in Calcutta with hac 
ten oplatge prepared in ShiHocig. Antfdyaentenc aanan ass oaed in a big* propcataai of 
«■— « Ko statistrc* ar* gisan. Th* aatfaor states ** I hope that bacteriophage e iith a irii i u 
win duly poHiah a scries of auch case* wW» control* If bactenophag* hat no other 



J S K. BOTD AXD B. PORTNXIT 


245 


claim to fucccM at any rate it cannot be said that it mike* the patient a diarrhoea worse 
than it wn* or in any waj atnnulates the intestinal tract. 

Vajll and Moaros (1937) treated 20ft case* of dysentery with bactenopha^re m New 
Jersey but kept record* of only twenty two caaea Figure* are given for these which 
co n vey bttle infomntien as tjnlv one case is Qted es a control The authors prefer a ttrain- 
tpeofic bacteriophage wtuch has been adapted to the pstient s stiam of bacillus bv serial 
passage At the — mr tnne they emphastae the im portance of instituting bacteriophage 
therapy as soon os possible after the onset of the disease They do not explain how these 
two paradoxical requirements are to be reconciled. 

■\IcHHAY (I93S) treated 146 cases of bocilUrr dysentery with bactenophage between 
1931 and 1937 Usually the trertment took 2 weeks seldom longer than 3 weeks There 
were no controls no mention b msde of the isolanon of organisms nor are details of 
the bacterniphage given. The author coodudea (I) that bacteni^hagc n by far the best 
method of timtin g bacilbry dysentery (2) that failure in tr ea tm ent can be attributed 
to the fact that a reliable ba^nophage has not b een used and (3) that to prove its value 
a controlled senea is required. 

Halih (193S) tr e at^ an epidemic of dysentery in a home for c-hfldien — thirty two 
children sta^ff of sevente en . There we r e seven casts of Sonne infection but the writer 
also refer* to an atypical o rgan i sm which ho beGevea to have been evolved from the Sonne 
bacillus by the action of the bacteriophage Thia mutacon waa not substantiated eipcn 
mentally Everyone was given bacteriophage (dose not stated) thnee daily for a fortnight 
and one dose daily afterward* The epidemic ceased 2 days after giving bacteriophage 
and there have betm no cases for a year There were no control* and the author state* 
that this cesaatKin of the epidemic may have been a comodcnce. 

Gothot O (194l)(onginalootseen) abattshooMO m a Geimin infantry regiment^ 
treated bacillary dyse nter y with Dysentery PotyCagen (Behnng) fifty-two adults were 
treated with go^ resultt m 2 to 4 days and m thm childreD with s e v er e mfectians the 
results arc also sta te d to have been taiWtciory No cootrol* are menDooed m the re%iew 
consulted. 

Whezlxs end BtntODCiu (1941) mvestigated, es a poasible meam of estabfishmg a 
diagDons, the presence of btet e r to phage in the stool* of p atie nt s who had t uf f ei ed from 
bacilUry dysentery They were succeisful in isoUtmc bacteriophage from 3 to 9 week* 
after the date of the attack m a number of case* S ev eral mdlridaala (fifteen according 
to their tables) gave concurren tl y poaidve cultnte and bacteriophage test* for varying 
periods of time up to 2 week* Organixms isolated ftom these individuals were susceptible 
to dte bactertophtge stram hut apparently the ta erro action was not sufficiently strong 
to eliminate the orgamsms 

Kuewx, H and HnatBCiTK, W (1941) (ongmal not seen) stress the unportance of 
ensunnji that the bacteriophage used is potent aganm ihe local strain* In Poland many 
of the local itrami of dysentery bacilli were not susceptible to German bacteriophage* A 
test of the prophylactic value of locally prepared bacteriophage m u tnre* was bv 

gning 113 soldier* while m a futmg state a dw of sodium bicarbonate foUowed by 10 c.c, 
of the nurture in half a cup of tea or coffee on three successive mommfis 250 men of the 
same unit were left untr eated to serve ss controls In the course of the following 8 
week* no cases of dysentery developed among the 113 bactenophage-treated men while 
ten cases occurred among the control* The ther ap e u tic value was also tested It wci 
Slid to prove particularly effective in cases of mild or moderately severe Flemerk dysentery 
In cues of severe illneai there was frequently an exacerbation and only occasionally nnpnrve 
ment sixteen camera were cured after they had reenved bacteriophage the ra p y on 3 
successive dry* 

boiSMAX (1941) (ongiral not seen) report* on fifty cues of bacillary dysentery — 
*e%entecn adulu and thirty three children treated with polyphage All re cov e t ed and m 
most case* the sci ere symptoms disappeared after oral admmtjtrstjon of the bactenophage 
In our opinion the p>olyphage is a raluable asset in our armament agamst the acute 
hacillary dysentery mtestmal mfecticma ” No reference u made to controls, 

Compton (1912) ate* case mortality raieim Alexandra Cairo and the rest of Egypt, 
and suggests that the faUmg mottahtv rate of dysentery in Alexandra a to be attributed 
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to the u*e <rf tmctcrioplttfe TTje argument la nhnflT’ InfemitiaJ anil ii hoed on Ggura 
»hich do Dot auiwtantiat* rtafmi nude elwbtre W thia author to »iit, that the 
u»« erf bectenophage pmwiti tb* de v ef man ent orf dye n cery If tSe bner aiguniatit m 
correct andtf a* the author aaya ft /ua bnoma (ho ettahXuhed ndr to treat acute hadTkrr 
dyaewery and itj fmjuenj pterartor acur* ententu " tnth bactenopfuge why b ft that 
tha total atmua) number of caaea of (tfaentrry haa orwajjad about ftW dunog tho period 
11928— 10> and tua Dot gone do«o to any great extent ” 

H«oleb( 1‘M3) dttcnbea the treemxmt of d y amt er y with bactaiwohage without (ctring 
miich detail and hniahej it b not potatble id gire a coadimra de eJaJon on the Tthte ot 
bacteriophage " (Among the German medical a&ctn b regarded aa the Icadinc 

aufhontT on dyamt ry and rta problem* ) 

Peru»»l of tbe*e rtfcrencei rmaU inocb dtmicrty id rcsnJt *od optokm- 
It u Dotnrorthy that in the nu^oaty of tnab no comroJa hgre been maintaiMct, 
and that practically all obaerreri trbo hay* ifttdtnted thia cbeck report guardedly 
or unfarourab}) on the rvaoln obtamed. 


P«Tioca Aurr Trial* oa fiAcmuoPBACi Titoupr 

Pnor to the preawit eipmraent, four amall-MaJe trub of bacteriopbagr 
tbtfipy were made in the Army in Middle none of irEuch bate bera 
publiahed. Ttro of these \rere ouHe before tbe eattbltthment of Middle East 
Command and neither gave recu/ta of any pe n t niae . TV thud traa earned 
out by Surgeoo-Commaoder D C UiLaoH ItN, and Major J E. Jamzion 
ILA M C Here again the retult* were unconiioang Correspondence on thu 
trial b*» appeared m tbe coJumna of tbe BntisM (1W2. IStii 

July p 81 and 5th December p 676) TV /ounh waa a carefuIly-coocraUed 
trial made by Capt R P HntDay R-AJM C Thirty two ca*e* vreru treated, 
of ivhtcb eighreen were in the control aenea, and fourteen trere treated by 
bactenopbtge Capt HtNiutT m hi* report drew tbe folioning concJoajooa 
TV g en er a l imprcaiKin gathered from obaerrmg the progreaa ot the thirty 
two patient) in the ward and aubaequentiy from atudying tbe aixrvc table*, 
ira that the bacteriophage group mado airghtiy better prog r e aa than the control 
group. But the difference wu vo smaO that bad an axiditiooai dozen cases 
been treated the result might caadr hare been rrrened. 

Agamit these and other neganie fioduig* the Ripportert of bactenophajc 
treatment adraocc two argumenta one that the bacteriophage used baa not 
been potent agamat local ftmni of dysentery baalli the other that the treat 
ment ha* been ttarted too Ute m tV di»ea*e If substantiated, both these 
objection* are rthd As to the first, the bactenophige used m these Army 
eq>cni»ent* tm a preparaaon lo wide use in Aleiandna and Cairo In aril 
practice, regarding which enthuaiastic cUuns are made by local practrtioocT*. 
Aa to the second, while ccrtaui of the cases were some day* old before bac 
tenophage therapy was started, others were in the early stages, in which good 
nanits tre smd to foiloi'’ shnost mTSiubly the latter did not respond to 
treatment any more quicWr than the former 
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An Unprompted Exfebimest 

Untnown to the wntcrs of this paper an cntirelj unprompted and unsuper- 
vued eipcnmcnt m bactcnophagc therapv has been m progress in the same 
area in Middle East in which the mveatigttions to be recorded later m this 
communication were earned out, and it has been possible to obtam accurate 
data which are of considerable mterest 

The test population is provided by the inmates of an intcmce camp 
■where male enemy aliens mainly of Italian nationality are dctametL This 
camp IB ru|i under British mditaiy superviMon on much the same lines as 
a pnsoner-of war camp but has greater amenities Among other privileges 
the mtemecs are allowed to receive visitors and at stated mtcrvals wives and 
other relatives arrive bnngmg with them gift* which ha>*e to be declared. 
The favoured gifts arc flowera, fruit, sweets boohs and in the same category of 
importance (mute witness to the local faith) bacteriophage It is improbable 
that Its use is umvcrsal but it is a fact that large quantities of bacteriophage 
are imported and tihen both prophyUctically and as treatment. 

A few miles away m identical surroundings and under the same sanitary 
lupcrvisaon, is an Italian pnsoner-of-war camp wiiere bactcnophagc is unknown 
Accurate records are raaintamed of cases of cUmcal badUary dyaentcry 
with typical blood and mucus admitted to hospital from both camps, m each 
of whi^ the numbers at nsk nm mto thousands The rate of admissions 
per 1 000 m a penod of four months is shown m Table I 
Tabus I 

BATE re* 1 000 cor ADvmicrw to aoamAL ros ctmcAi, dt izn te rt 



Internee Camp 
CPhage u*e«L> 

P O tv Comp 
fSo phage ) 


t 3* 

3 19 

Jane 

8 iS 

5 -4- 

July 

4 88 

1-flO 

August 

3 

1 42 


The bactcnophagc m question it of course one or other of the local products 
which are for sale m most chemut shops m these parts The beneficial results 
of Its use arc not apparent m these figures. 

Scheme of the PaiSE>rr Ini-ejti cation 
Bactcnophagc was according to the statements of German medical 
officers, the standard treatment for bacdUry dyacntery in the forward troops 
of the German Arm) inAfnca, The preparation used is Ruhr Baktenophagen 
Polj-valent Behnngwerke, and carries the Bayer trade mark. It u elegantly 
put up m special brown glass bottles with rubber stoppers and nscap m 
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x-oluniM \tmnp from oO uc to 500 C.C Large qiunotie* of thii bacteriophage 
nae captured dunng the re t reat from El 'Uaroem. 

It wat decided to ute Ruhr Baktenophagen in the trcatmait of cate* of 
bacdlary dyaenterr occurring among certain German pnaoncii of war btrt to 
reatnet it to one half of the commuiut\ and to pbee the other half on standard 
non bicrcnopbage treatment, thu# obuuung comparitire figure* from which 
the t-ahie of bactenophagt treatment might be asMMed 

Carapa m nhich prisoner* of war arc incarcerated are drtided up into 
section* Of cage* which are more or le** identical Tbeae are equipped to take 
the same number of men in well-spaced tent*, they have the same omenibe*, 
the same cooJang arrangements and food and the same sanitary anangements. 
The population u relsovely subfe, and the inmate* of the tanou* cages do not 
mu to any extent The standard of health and freedom from epidemic diseoe* 
compare* favtnirablv with that of any other community in Middle East. 

The medical arrangemeors are to all cage*. Each has its medical 
officer {« German pnsoner of war) and Medical Inspection Room. Tmial 
case* of all Ixnd* are treated in quarten. Patients who are mSciently HI 
lo require speari attention are remoi-ed from the cage and admitted to a Ten 
nell equipp^ camp boapruL from which, if the conditioo i* senous or tf the 
patient u likely to be ifl for some time tb^ are cranaferred to a Urge pnsooef 
of war hospital which forma a section of a 6nu»h General Hospital. Thu 
pnsoser-of nr boapittl ii stafied b) German medical aflk era, but U adminis 
tered by the staff of the Bntiih General Hospital tad eoperroed by la speoafim. 
Dyaentery asses with blood and mucus are first admJrtnl to the camp hospital 
but are ini-arublT passed oo to the other ts toco aa posaihle. 

In the pTrsotrer-of war camp selected for the trial two separate but *tnctl> 
comparable comrnumctea were created by a random grouping of cage* Into two 
senes. Dysentery asses from one senes receired bactenopfaage treatment 
those from the other did not- A further cage was set aside for a small experiment 
in propfajdaTis. 

TTirougbout the trial the pttieats were under the charge of their usual 
medical officen and, except for the spectaJ Instnictjoo* gnen in respect of the 
bacteriophage thertpv no change was made in the normal routme of medical 
treatment employed by the German medical officer*. In the main hospital all 
cates were stteoded br one officer who remained unchanged ihrmigbout the 
trial 

T?>e bactenological etamaiafioa of apecnaen* from patient* na* earned 
out In a MobaleBactenological Laboratory under the charge of one of the author* 
(BP), who aUo beki a watching brief o\er the p rog re st of the case* and the 
mainteiuace of statistical records The typing of the Fleamer strains, the utra 
boQ of the bactenophigcs, and other tinaUr tests were earned out m the 
Central Pathology Libomtofy 

The main experiment was contomed oi'cr a penod of tno moothx. from 
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lOtK May to 9th July Although this is a season m uhich eases of bacillary 
dysentery arc usually cotnnion, the incidence on this particular occasion was 
low ^.e^'crtheless the numbers which occurred are tuffiaent to be significant. 

Objects of the IsvEsnoAnoN 

The objects of the investigation were — 

(1) To detemune if bactenophage has an) proph}lflCtic action This was 
earned out as a small mdependent experiment 

(2) To determine if the administraUon of bactenophage m the earl) stages 
of baalkry dysentery mil abort the disease, reduce the number of cases 
which require admission to hospital. 

(3) To detennme if bactenophage therapy mil modify the course of the 
disease and reduce the length of time which the patient remains in hospital 

(4) To study by laboratory methods certain aspects of bactenophage 
therapy 

PRELlilENAKT CONStBERATlONS 
(tf) Potency of Ruhr Baktenophagen 

Tests of the potency of Ruhr-Bottenophagen were made by the patch 
technique elaborated by Chaioie and en (1938) for the investigation of M 
•trams of Bact typhosum Ten times dilutions of bactenophage were 
used mthout mtermediate dilutions as accurate end points were not con- 
sidered essentiaL The figures recorded are the highest dilution producing a 
clear wmdow of lysis m a patch of culture 

(1) The potency of Ruhr-Boktenophagen was tested against stock cultures 
of dysentery baalh typhoid paratyphoid baalli and a recentlv isolated 
strain of B coh Parallel titraboos were made mth a French bacteno- 
phage sponsored by d Herelle, and mth an \lcxandnan bactenophage 
The results are fchown m Table II 

It wiH be seen that Ruhr Bafctcnophagen is of high potency and mde 
polyvalency In both these respects it is supenor to the French and 
the Alexandrian preparations. 

(ii) The potency of Ruhr-Baktenophagen was tested against all strains 
isolated m the course of the investigation mih the exception of two 
which were accidentally lost For convemcncc only a 1/1000 dilution 
of the bactenophage was used The results arc recorded m Table HL 
Ml strains tested were found to be suscepbble the majonty highly 
susceptible, to the action of this bactenophage. 

(6) Potrerj of Retutanct of Ruhr Bakimophagen 

To determine if bactenophage remained potent and was unaffected bv 
Its passage through the stomach and bowel the faeces of a number of patients 
under treatment with this preparation iverc examined. 
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The technique adopted tm to place about I gramme of faect* m a l-ouncc 
acrets-opped nai two-thirda full of atenle broth Thi* trta thoroughly ahaken 
oxhJ left m the refrigerator crvtmtght. The atipcmstant fimd wti* then cenm 
fuged until quite clear when a quanuty ptpetted off aod betted to Sff* C 
for JO ounuTet. Thia was tested for bsHneriopha^ content agamit B Jptntmae 
Shiga and Fle\ncr 

In all ilurtT tuo tpeamcna were teated of uhich twelve vrere taken the 
mominp after treatment ararted, the aecond day of the lUaeas, and ten 
on each of the Srd and ■1th dart. 1b *ome case* the speanwna conarsted 
of blood »nd muctu only in othcra tbev had taken on a faccil character From 
all thim two speamens acore hactenophage vraa readily recovcrccL 

Ooe apecuTien prepared as abwe recovered firocn a -Itb-day sample, 
xvas diluted and teated against B ixtentmia Shiga. It prodoced complete 
lysts b% the patch technique in a dihiooD of l/lOO 

In thirteen caaes, bacteriophage ocOoa >r»a ohacrvtd m the colonie* on 
the onjpnal McConley plate from wfudb the taolatjon wai made. Such colonies 
had a rubbled edge or were crescentic id shape Id sasocobon mth these 
JBOther appearance wu jvjted a pittitig of the sorface, maheg the etslony 
granular and taoct opaque looking In one c**c the bactenophage setjon wa 
ao marked that all the dyaenrery colorues disappeared from the plate after it 
had been idt on rhe bench for some timo. 

From tliese testa u can be concluded that bectenophage giten orally m 
the «b<ne dosci reaches the boirel and u p r e sen t in tioob lo an sctire 
coodltion and is cotaiderabk quantity 

Speamenj were taken frra thineen of »be ccaitrol senes on the 4th 
raormug tod extracted bv the technique detaiJed above No bacteriophage 
was detectable in the undiluted extract 

(e) Dfials of TrfOtmnt la CmtroJ Smr$ 

^1 cases were adourted to hofpwmj on the fim sign of blood and mucus 
in the stool 

Standard tahne ti cac m eot was given to all cases — sodsuia sulphate vn 
1 drachm doses three tune* on the 1st day and thcitafttr as indicated by the 
patient a conditHjo. Cases which failed to respond or showed severe Bytnptcms 
were put on treatment with one or other of the sulpbonattudc drugs. Three 
cases m the control senes had to be treated in this way 

PiCt consisted of doids onhr (not milk) the 1st day with subsequent 
addiooc of smaTt quantities of toast iiah, etc as warramed by the patJCQt a 
condition. 

((f) 2Vfirt/r <if Tmtatmt ta BaetmopJiage Smtt 

The taedicai officer and N C O m char^ of each cage were given careful 
inatructiotts on the procedure to be fidlowed. 
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Every man with symptoms of diarrhoea no matter how slight was ordered 
to report to the cage medical inspection room immcdiatch Here he ivas at 
once put on bactenophage therapj and his diet restneted to tea and if he 
wanted it bread A complete course of bactenophage treatment t\-as thereafter 
earned through irrespective of his further progress 
This consisted of — 

1st day Ruhr Baktenophagen 15 c c three times dady 

2nd daj 15 c c, 

3rd day 10 c c 

If symptoms were severe and m an\ case on the first appearance of blood 
and mucus m the stooh the patient was adoutted to hospital nhere treatment 
as detailed abo\c was continued until the course was completed No other 
drugs were administered dunng the bactenophage course unless the s ev e i i t) 
of the symptoms dcillanded further inteircntiotu Four cases in the bactenophage 
senes had to be placed on sulphonamidc tberapv 

The diet m these cases was the same as m the control cases — fluid until 
the symptoms abated 

1 PnopHTUkcnc Action or B^ctouophace 
Claims hare been made (Kuewe and HnJuuncH IWl) that the admims- 
trauon of dysentery bactenophage confers immunitv against this disease for ^ 
some considerable time 

An attempt was made to confirm this claim, but the low madence of 
dysentery dunng the expenment somewhat vitiated its value 

One cage was selected, and records of strength and dj'sentery madence 
were kept for 4 weeks. Each inmate of the cage was then given 10 c.c of 
bactenophage on a fastmg stomach cm three successive mommgs, and observa- 
tions were contmued for a further penod of 4 wee k s AH newcomen to the 
cage, after the date of the mass bactenophage adimmstiation, were given a 
3-day course immediately on amvaL Table shows the w eek ly figures before 
and after together with figures from three untreated cages selected as controls 
No cases occurred while the bactenophage was being administered, but 
this IS of no significance, as four similar blank penods of 3 days or more 
occurred m the precedmg 6 weeks One case occurred the day after the prophj - 
lacuc treatment ceased and two others on the 3rd day after the cessation of 
treatment. 

The evidence so far as it goes gives no mdicauon that bactenophage is 
capable of confemng immunitv against dyicntcry mfecCon for any length of 
time In fact although the madence among the treated pcraonnel was lower 
m the 4 weeks following the administration of bactenopha^ than u was m the 
preceding 4 weeks, it remamed higher than m the controls The number of 
cases IS howe\cr so small that the figuiea arc errauc and only general con- 
clusions can be drawn. 
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2. EyrtcT of B\ctejuopiuci i>. Abortko BAcrtumr Dtseozht 
In Tsblc \ the figure* rcbnng to lias wpect of titt mvou gatroo art givtai. 

The saSeait points to be noted •« — 

(fl) The Dn-mbcr» at nik are cortndcrable 

(b) The munbert reportn^ tidt in the test *en» are higher than in the 
control fene*. TTm may be explained by tbc fact ifaat medical officer* 
and orderbe* m the cages seketed for bactenophage trcatnicot were 
m»micted to be on the look out for cases of diarrhoea to that treat 
ment could be started at the earfaett moment. It »ecm* probable that 
m folkiwing these irgunctitmt. csms were uiduded us the senes which 
would hare passed unnoticed in the control cages where nonnaJ 
procedure was in rogue 

(e) The percentage of meo who dereloped cGrncal dysentery and were 
admitted to hospital ts almost identical m both the control and the 
haaenophage-treaicd groups, 2'90 and 3 ] fcapectmly 
(d) It would therefore appear that hactenophage even when tdnumstered 
in large dosea at the orhest symptom, u mcapable of sboitjog an 
attadi: ef baKaHiiy dysentery 

Tom \ 


rvctscscT or bubxqu os cuvsru. u i wAim a m tv^rsca. x'S nrr csocss, 
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3 PTT C T OF BACmUOrHlOI EC MOOIFTINO THI COC*SI OF AN' ATTlCi: OF 

Bverujorr OTSEsraT 

\ii aasessment was m«<h* of the serenty of each case on adnusaion to 
fw K p jral, while data were kcjit of the tune taken for blood and mucus to da- 
appetr from the stools, and of the length of way m hospital Altbocgh these 
enteru girt only hmrted mformatjotn, they proride a gcnenl iocEcatJon of the 
pm gr esa of the case of auffioent accuracy to show up any gross ranatioDa, 

The results are shown in Table Yl on which the foiknnog comroentsate 
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Tabu: VI 

co;<PAJU»ON or dxmeai, casej and EicnaaopHAOs treated CAm. (ojxicul miENTgrr) 




B*ctefk)phafle 


Control Group 

trcited Group 

Norobtr of cua tnalrsed 

126 

12i 

... r Percentsge mild 

AMcMment of tcvmtr oa 1 . 

.w«. i ■ 

18 23 

8S 74 

12 eo 

V. „ ■CTCfC 



ATer»j{c imniber of dajv for bVxxl snd mucus to 

j 


dttappear 

e-OS 

e-OS 

Aiersjc «t«T m bocphxl (diyi) 

19 S3 

1 

16 07 


(а) Numlxr of Casa 

The seven casea placed on mlphooamide treatment arc excluded for 
obvious reasons^ as are also six othera regarding whom adequate data are not 
arailable. Yet another case proved to be a mixed infection of baoHary and 
amoebic dyaentery Two casea among medical personnel, not included in 
Table VI because they were not inmates of the cage® under observation, are 
included m the bactenophage treated group m Table VH 

( б ) Seventy on AdmssTion. 

The degree of seventy was assessed on the condmon of the patient at the 
tune of adnussiotL The number of stools, amount of blood and mucus, tern 
peraturc and pulse rate and the general appearance of the patient were taken 
into consideration 

The difference between the cases in the two senes was not striking but 
the balance was shghtly m favour of the bactenophage-treated group This 
may have been due to the action of the bactenophage already admmistered 
but m view of the fact that hvmg organisms were readily recovered from the 
stools at this stage such an explanatioa must be accepted with cautiom In 
fact, the difference was more marked m the early stages of the investigation 
and became less noticeable as the number of cases m both senes mcrcased. 
It 18 possible that it would have disappeared completely if the invesUgation 
had been suffiaently extended, 

(c) Average number of days taken for Blood and Mucus to disappear from the 
Stools and Average Stay sn Hospital 
Figures for all cases of clmical badlUry dysentery are m Table VI and 
grouped according to the infcctmg organism m Table VII 

The o^er-alI aterage time before blood and mucus disappeared from the 
stools was wTj suniUr m both senes. When analyxed according to the infecting 
organism, it is seen that there is bttlc difference m Flemer infections, but a 
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btlincc m ftvour of b»ciwKFpb»^-<rem<l c**e« m SWp. mfcctjon The 
Dureben iQTolTtd in tb£ other g ro u pt «re too nmXI to be of Bfrufirance 
In Table VlII to axammeot t« made of tbe taxoc parooiUn m thoae 
caaea m which bacteriophage aetton wet obaemd in tbe coloniea on tbe ongitttl 
plate from which tbe orgtniam «u boUted. Prtmmably these art cases in 
vbKh much bactenopbage was pteaeot. Tbe tmagea in thia group (admit 
tedly open to crrt KTtm becauae the oumben are aWi) »hov no tlgnificant 
vinatKm from the aTcragCi tn the controJ tenes. 


Tasu Mlt 

AJAALTAU OT CAMU N » KKH AACmiOrKAQB ACTWTA « A» ACTID IF. TUT 'OUAH* 0>. 
m uccowACT rtATt. 


Typt 

Numbar 

<4 

Cmn. 

B«v*r\n 

At»m< Ntcobet of 
D«> uatil £Bced 
wul atocu* NctMm 

A true Nmbcr 
of Dcyi n 

Ho«p ul. 

FtcxriAT 

T 

2iliM 

Ot 

lea 

SbifA 

4 


17 a 

a 

Sebmm 



e s 

13 0 


The avenge stay in boapital wai leta m the boctenopbage treated caaea 
r>i«n in the cocirols. A noteworthy featorc u the undue length of tUs penod 
ut both aerres It ts ctmudcrably greater than la found neceasarr m Bntlsh 
bospitala, and under Bntuh medical officers. 
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To summarize, it may be said that bactcnophage treatment produced no 
dramatic results m modifying the seventy or duration of the attack The alight 
balance m favour of the bactcnophage group might well have been levelled 
out m the course of a more extended observation 


LABORATORY ASPECTS OF BACTERIOPaAGE THERAPY 
(a) Effect of Bactenophe^e on the Isolation of Dysentery BaalU from Faeces 

The isolations of dysentery bacilli details of which arc m Tabic II ncre 
disappomtingly low Specimens were selected by the German medical officers 
or orderhes placed m small viali of gljccnne sahne solution, and sent to the 
laboratory for plating The laboratory was some bttlc distance outside the 
hospital enclosure and it was not feasible to send freshly passed stools in the 
bedpan The isolation rate is cotuiderably lower than that obtained by the 
tame laboratory from outlymg British units (78 per cent.) where a simflar 
techmquc vras used. The most probable explanation is that tuffiaent care was 
not exercised by the German personnel in the collection of suitable fresh 
specimcna 

The percentage of isolations is very similar in both senes — 50 per cent, 
in the control and 55 5 per cent in the bactenopbagt'treated senes It baa 
already been shown that bactcnophage u present m the faeces of treated cases 
on the mor ning foUowmg Its exhibition and persists throughout the treatment- 
Table IX shows the days on which isolations of dysentery bsciili were obtained. 
It will be seen that the presence of bactcnophage m the faeces did not appear 
to lessen the chances of isolating the dysentery baaDus despite the fact that 
in vtiro the stnum were found to be tosccpbble to its action. 


Table DC 

DAT ON WHICH DTlENrtBr BACSIJj wm DOLATID nmi THl tTOOU. 


1 Ntanber of Ctto m which E>y^ffltcr7' Bacilli were Grvt laolitctl oo 
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ffc) Farther ExpfrmenU 

Further ccperuneuts T\ert amcd out to obtain morr rpeofic data on Kmc 
of tbe*e pomt*, 

A beahh\ Tohmtecr awiDorred 2 doao of 50 «, of Rnhr Baktenophagea 
at an intern] of 12 boon. Bacteriophage wu preaeat m hu itoola tin next 
monuog, and mmioed id dunouluAg coocentratum for 6 daya after nhtch 
It could not be detected by the technique detailed above 

The came volunteer on a subaequent occasion fwalknred 100 cx. of bac 
tenophage, and 6 boun later a apeamcn of blood taken. Bactenophage 
was present ra the serum m a coacentrabao wiDch^ using the patch tecfantqoe, 
gare complete Ijais m a dilubcm of 1 m 1000 

Specimens of mine were examined after 6, 9 and 24 honra. Bactmo- 
phage was absent from the 3 boun specimen, present m the 6 boors specimen, 
and absent from all later speotnena. 

Another volunteer repeated thf expenment with the following lesuha i 
Scrum contained boctenopfaage gmng | j 
Honrs complete lysis 

After 3 In a dDutioo of 1/100 

6 n « 1/1000 

„ 14 „ . 1/10 

24 Not dcmoQ a trahlfc. l 

Thui n would appear that wboi btetenophage ta swallowed some of ttf 
quickly ab so rbed and reaches its highest Irrel in the blood in about 6 borf 
Vilihm 24 hours it is no longer to be detected in the blood, havmg been «xcreij^ 
and possiMy m part de str oved by the tiisuea. 

It ts present in the stools on the monung after admmmrsuon, and pvsi 
for at least 6 days. 

Five mUd cases of baoUarT dvsentery m a Bnbah hospital were select 
and created for 3 dsys with 15 cc. of Ruhr Baktenophagen three tunes dad 
The stools were examined repeatedly for the presence of haettnophage ar 
dysentery bacilli, and the serum was tested for bactenopfaage 24 43 and 
hours after the beginning of treatment. I 

The results ere shown m the diagram. TTbryilhmratethcpcriistenceofbti.] 
tenophage m the stools, and the simukancous presence of dysentery bacilli 
In Cases 1 2 and 5 the infectmg organmn was recomtd after bacterwphag 
had been present m the bowel for 4 days, m Case 3 after 2 days, and m Case 1 
after 1 day \I1 the orgsmsms were readily susceptible to the acbcxn of the 
bacterwphage. 

It h no te woTthr that bsctenopbage persisted as long in the stools of the 
normal Tohmteer as it did m the stools of patients tufienng from bacillary 
dysentery There is ihns nothing to suggest multtplication of the bactersophage 
m tltf prtsesce of ns specific pabulum m the boweL 
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DiscwnOM 

From the rtsulu obtaioed m thc«e “ field tnsU onlr one conclimoo 
can be d^*^^n namely that apeofic bacteriophage admhuatered oraDy baa no 
pTopbylactK action m baoUa^ dyacmcfy ta incapable of abortmg an attack 
of tbe dtaease and haa no dramatic effect, if indeed tt haa any action at all, m 
modifying the aeventy and duration of an attack. 

TTjcac findinga are in keeping with thoae of moat obaerrera who hare 
checked their rctulta by maintaining cootrola and differ only hi that, on account 
of the umqoc oppor tu nity which offered itadf « haa hetn poaaiblc to make 
the m v e au g au ooi under realtctic cooditiona ideal both for control and obaerra 
turn. Ther are tadly at vanance with tboac which might be expected from a 
itudy of the w tTtro behanour of faaciUua and bactenophagt. Tbe latter a t 
apecticukr phenomenon, and there la htUe wonder that it haa ghen nae to 
high bopea for bacteriophage aa a therapeutic agtcL 

In seeking an erpUnation of the bflure of bactenophage to produce 
bcDeficial reaulla, there are aeTeral pomta to winch doe coniiderntioii must be 
fivetu 

(a) Tbe potericy of tbe baacrlophagc agamat tbe dyaentery group of bacflli 
aa a whole tod agamat the vanoua strama identified m tbh e x periment 
haa been defimtely deiDOQstmcd. 

{b) There can be oo doubt that the bactenophage reachea tbe seat of the 
diaeaae. When taken orally it ap pe ar a to be partly absorbed dunng 
ita ptaaage through the upper bowel, la found In the blood ftream 
wnh a iTHTTtnirm concentration within 12 boura of ingesting, and 
thereafter ftD* off rapidly diaappeanog within 24 booiv It ii excreted 
m the unne for a bn!^ period which in tbe one cue teated lay betw ee n 
the 3rd and 9th hour It ta probable that the bnlk of tbe bactenophige 
paaaca unchanged mto the large mteatine, for it can be detected in the 
faeces m ■ coruuderable concentration for from 5 to 7 dayt after 
admiQiatratioii, both m the normal subject and m tbe patient suffering 
from dysentery Thus tbe bacteriophage bu an opportunity to act 
on the bacilE in the bowel wall both through tbe blood stream and 
locally from the lumen of tbe odon. 

In hia e xp ei im enta. RrotKO (1900) failed to detect bacteriophage 
m the stools of bis treated caaea, and conchided that h bad been 
dimmated or destroyed. It seems more probable that the technique 
he used wax not sufficiently deficate to pick out the relatively small 
quantity be used. 

(f) Living dysentery bacilli can rcatfily be r ecorered from atoob m which 
a cottaidenblc concentration of bacteriophage la present — wttneis the 
fact that laoUdona were u numerous m tbe treated senes of cases 
U in tbe controls. Fottber they conttmie to occur for penoda up to 
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4 days after the bowel contents have become saturated with bac- 
teriophage 

The simultaneous presence m the stools of susceptible dysentery 
bacilli and bactenophage, bating for penods up to 2 weeks has alrcadv 
been demonstrated by Wheeler and BukodorF (1941) 

(d) As gauged by the macroscopic and microscopic characters of the 
exudate the inflammatory process in the bowel wall pursues the same 
course m the bactenophage treated cases as it does in the controls 
There u nothing to suggest that it is in any way modified in the former 

RIm^G (1930) has shown that bactenophage action is slowed down if not 
mhibitcd m the presence of mucus, and concludes that the contents of the 
mtestme m dysentery do not seem to be a suitable medium for bactenophagv 
This however is not the whole story To be effective bactenophage must 
act, not only on the organisms in the lumen of the bowel, but also on those 
m the superficial layers of the bowel wall where they are propagating The facts 
ehcjted above mdicate that this does not occur and that instead of being raptdlj 
destroyed and chminated the pathogens m the bowel wall continue to multiplv 
and produce their usual reaction and are shed in a hving state mto the lumen 
of the bowel m the exudate which charactenxea the disease. 

All evidence goes to show that the clear-cut reaction which takes pbee 
between bacillus and bactenophage under experimental conditions m the 
bborttory does not occur in the human body In i3 absence, it is idle to expect 
that bactenophage therapy will have any effect on the development or course 
of the disease 

No explanation is offered as to why bactenophage fails to act tn nro The 
subject IS a complex one which calls foi much detailed invesugation. 

It IB worthy of note that these conclusions on the action of bactenophage 
m the treatment of dysentery in the human being arc m close conformity w^ 
those nude by Topurr ei al (1925) on the effect of bactenophage m B aertrycke 
infections m mice These authors after detailing some carefully controlled 
expenments state The observations we have recorded do not suggest 
that the presence of the bactenophage uill in itself prevent the epidemic spread 
of infection, check an epidemic when it has started or apprcciabh reduce the 
mortality among the population at nsk. A further experiment by ToPLEt 
and IViLSON (1925) showed that mtrapentoneal moculation of a lytic filtrate 
was no more effective than oral adnxmiitrauon. Coiifton (1928) also found 
that the treatment of experimental plague by subcutaneous mjecaon of a 
weak phage after infection is without anv cuniti\-e effect- 

SUSDIART 

1 An in\'e5tigation mto bactenophage therapy m bacillary dysenterv 
was earned out m circumstances which permitted of tccuritc control 

2. The bactenophage used was of ^gh potency It was specific for the 
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dytc p tcjy orgamtm* aoltted. It \m tecovctwi from the of p»tient« to 

whom It v«s tdroimctered. 

3 No prophylictic tctioa w** foimd to resuh from c 3-d*y tdmiai»tr«lioo 
of b*ctcnoph»gc aJong the lme» rtconuncndcd by IvLUtws tnd Helmbhch. 

4 The incjdence of dyicntery in ■ coasmunlty trwted with bactenophigt 
at the fint ugn of durrboea m* no different fr om that m t control cotrumndty 

5 Neither the acrenty nor the dutidon of the attack In the btetenophage- 
treated group tm drartuacilJy !<• than in the control*. 

6 Dyientery bataUi were recoreml from the »t£»ol» after the boirel had 
been cxpdM for at long at 4 days to the action of bacteriophage 

7 It u concluded that bacteriophage faili to exerote n rrro the potent 
properttct which it exhiTriti tm afro 
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SEROLOGICAL EXAMINATION AND A CUTANEOUS TEST 
IN THE DIAGNOSIS OF BACILLARY DYSENTERY 

BT 

F DREYFUSS md 
and 

J GUREVTTCH ^ 

From lA* Me£cal Department and the Baetenologtail Laboratory qf the Rothscfald 
Hadaaah Unroemty Hotptia] Jenaalem, 


Conaidcrable difficulucs csit wnli regard to the laboratory djagaosi* of 
badllary dyrentery Thfiif source is comincmly known to be the outstanding 
sensitivity of the bacilli to environmental cooditiaD5> thar brief viability when 
exposed to light, cold, traces of unne or dismfectanta e s peci a lly m stools 
wfere the presence of bacteriophage represents a continuous dan^ to thar 
cxittence. Thus the tunc passing until coltrvatioa ts performed, the distance 
of the laboratory the choice of suitable portions of the dyaentenc stool the 
climstic conditions are some of the factors winch may influence the result of 
the bactenological cramma tion. Attention has therefore been paid to obtammg 
the specimens at the patient a bedside and culturing them at once. By twkmg 
dyscntenc exudate directly from the bowel by a rectal awab or b^ rcctoscopy 
positive results are more frequently obtained. Nevertheless, the difficulties are 
suU great especially m cases of chronic bacdlary dysentery where the percent- 
age of negative cultures u notonoosly large m Rogers s (1929) opinion a 
positive culture is exceptional m those cases Therefore a number of 
of the bowdi caused by chrome dysenteric infections arc certainly misdiagnosed 
for lack of confirming bsctcnologicaJ evidence. 

Also the clinical diagnosis of dyscntenc disorders has its fallaaes, mdecd 
more m chronic than m scute dysentery Acute bacSlary dysentery it is true 
IS generally diagnosed as such and not commonly confounded with other acute 
diseases of the gastro-intestmal trscL Chrome bacillary dysentery on the 
other hand, represents a difficult problem especially because of its protean 
nature simulating very different diseases of tiw mtestme. 

The exact diagnosis of bacillary dysentery however is of definite import- 
ance smcc modem chemotherapy particularly sulphaguanidine, and, to a 
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certain extent, vacanotherapy are xtry effiaent in the treatment of thow caaea 
and, as tre are mdioed to awnme ool) of tboae Aa arc the reinlta of 

apcciftc chemotherapy apectacuUr m aintable cases, so are ther poor m other 
dyaentenform condiDons of the boacela. 

It u endent, therefore that the dugnosia of baollary draentery aboold 
be unprm-ed b\ all available means. The search for additional ditgoostic 
procedurea led to the uae of the ag|;;Iutination teat eapeaaUy m f*^***^ of long 
duration. The finding of agghitmma does iKrt seem to be so constant m the 
serum of patients ill mth bacHlaTy dt'sentery as it ta in other infectious dis- 
eases a fatt which mav be erplained by the lack of bactcmeima m tht* disease 
compared, for example, with the entenc fever group or brucellosis. A survey 
of the Uterature on the subject reveals different opinions concerning the diag 
noetic value of these agglutintot, MANaos-Buis (1939) and Both (I&40) arc 
somewhat sceptical about the evaluation of this evammatiop — the former 
calfing it an “ unstable weapon in baallarv dyaemery and stressing the finding 
of agghituunt in some nonnal serums. Botd points out the difficulties encoun 
tered because of the diverartv of the poradvaentery orgamams and describes 
an elaborate technique to avoid pitfatk in serological diagnoais. 

BtKk deacribet the behavtonr of agglutuuos he appreoatea a positive finding 
parueukrlv m the detecnoQ of camera and, in a rtceet article, emp hisi aea its 
usefolneu m tlw of chrome cases. He regards a core of I 40 as 

diagnostic for Shiga lofcctioo and of I 100 for the pajadyaenierT group 
Toput and \NtL»N (1934) think that complete refiauce should not be placri 

00 the dcowtrstration of at^utinlna m the cHagnosis of dysentery A titre of 

1 40 IS highlr suggestne of a Shiga infection whll a litre of 1 150 for 
Flemer m the absence of Shiga and typhoid tgghjtimiia ii suggestivt of 
a FI mer infecHoo iha bemg p»tly confirmed by a nse and W1 In the 
agglutintn curve Agghicmins are snd to decline shortly after convalescence 
and to dtsappear within three months after infecuon except In cases of chronic 
camera where ibev mar peraat for much longer CactcoHuN^ and Suttr 
( 1940) luentioo the serologica] evaminiUoo as an aid which proved to be valuable 
in an outbreak of Sonne dysentery MtiOJXS Rugx and iur \ t*TU (1930) 
quote the opimona of several auibora who deny any value m this method, 
whereas they themselves consider the examination as a method whi^ can be 
used to advantage especially in differential dagnosta against amoebic dysentery 
SfaurTiv nnM (1923) gives about the same dagoostic ntrea as Mansox Bahi 
( 1&42) he even compares its usefulness with that m typhoid, when used with 
the Dcce asaiv cantioci. Biatt and SiLW (1933), m a survey of bacillary 
dysentery in children, felt that the procedure probably was rehable and 
should be med further ” 

We hai c used the a^lutimn de t erm i nation in tw entv fire bidllary dysentery 
patients, acute and chronic, and m forty-three control cases with various 
dysentery like and other diseases. We base considered I 100 and more as i 

\ 
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positive result m Flemer infection espeaally when former exarainauon revealed 
a lower utre in the onlv case of Shi^ infection o titre of 1 50 wos found. 
Our purpose was further to evaluate the usefiilneas of this procedure as a 
diagnostic measure m bacillary dysentcrj and at the tame time observe the 
behaviour of these agglutinins 

With regard to the contradictory opinions on the value of the agglu- 
tmauon test and the difficulties menuoned above which are encountered in 



routme laboratory diagnosis an additional method was devised by one of us 
(F D ) m the attempt to provide the diniaan with another diagnostic method 
ID bacilkrv dysentery (Flevncr) BROKMA^ m 1923 had worked out a test for 
diagnosmg Shiga dysentery b} admimstcring Shiga toxin mtracutaneously In 
a similar way to Schick s test m diphtheria a negative reaction shows the 
presence of antibodies and is therefore diagnostic of previous Shiga infectioa. 
Similarly our method represents a test of cutaneous sensitivity to Flexner 
vaccine and a positive response is regaidcd as an expression of preceding 
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infection We alio used Strong vaceme m a good many ease* but when it 
became clear that nearly always both Flexner and Strong tests showed the same 
results we have lately abandoned the use of Strong vaccrae. 

Of a vaceme containing 50 miDioo baalU m 1 c,c^ 0 1 c,c, ts admim* 
tered mtracutaneously m the foreaniL Infiltration and redness sometimes 
quite considerable, exceeding 3 to 4 cm. in diameter vrere usually present m 
cases of Flcxner infection whercai alight reddening of the tkm and mild 
infiltration occurred to a letser extent m a good nun) cases even when there 
was no suspicion of a previous Flcsncr infection A mild or doubtful 
cutaneous reaction should therefore, usually be regarded as negative. 
The appraisal of the result may consequently require a certam experience as 
m all kinds of tests for cutaneous sensitivity As m agglutination tests 
a mild response even when not ver y pronounced should be considered as sugges- 
tive or even positive when previous examinations revealed a completely negative 
result- A typical positive reaction is to be seen m the picture- The local reaction 
IS sometimes rather mtense but besides slight pam or itching no imdesirable 
reactions have been observed. The reaction appears about 12 hours after 
mjection and becomes distinctly positive in suitable cases after 24 hours. This 
test has been employed m most of the following cases and ha* in our opinion 
proved its usefulnesi. It becomes positive when performed about a \nek after 
the onset of mfection It has not yet been definitely ascertamed how long the 
positive reaction persists after the mfection has subsided- 

In most cases single or repeated bactenologtcal and serological examina- 
tions, as well as cutaneous tests, have been performed in order to establish 
changes m titre The agglutination test has been repeated several times m 
nearly every case. Most of the cases were diseases of the mtestmes, but a few 
cases of other pathological conditions have been used as controls The most 
suitable control senes for such an exommatioa is of course amoebiasia, 

BACO-LART DTBENTERT 

Twenty six cases of typical bacillary dysentery were ciammed, fifteen gave 
positive Flcxner cultures one a Shiga culture while the other ten showed the 
typical picture and course of baallary dysentery but gave negative stool cultures 
sometimes probably because they came under observation too late In twenty- 
one cases the agglutination test was positive and in twenty one cases the 
cutaneous test m seventeen of them both were positive. TTie agglutination 
test was negative m one case m an old cachectic patient, 70 years old once 
when taken a few days after childbirth once when taken only 3 month* after 
the acute illneis once it had a doubtful result when taken only a week after 
the onset of the di*ca*c (I 100 ±) One case must be considered a failure of 
the method- The cutaneous test wa* negative m one case of this disease in an 
old man, aged 72, m a cachectic state it was not employed m one case because 
of a complicating diffuse eczema it provided a doubtful result m a co se of 



68 


Di^axoeu or mchuwt rjuccntrr 


ctranoma of the ttomach with aoaoma^ cocit>licated by acute baalbry dyacotcry 
wber» the igglutmin reapoiuc ym quite Dortnil it* result wi* doubtful, 
loo m » c**c of urtcima and ae\-ert eihawtion and Iom of weight following 
acme baalliry dyaentery the result w»t oegatire and therefore poaiibly a 
failure m a abort attack of acute clinical dyaenttry 

OASTBD-CMTEROCOUTl*. 

Tha a a k« homogeaeou* pathoJoglcaJ entity than bacillary djaentery 
Twelve caaca were examined. The agglutination twt waa negatire in 8 caaca, 
the cutaneou* teat in 9 m 7 of them both ibe acfokigical and cutaneous 
test* were ncgitrve The serological examination was poamre in one patient 
who had had an attack of dysentery 2 yean earlier m another who bad bad 
aereral attacki of diarrhoea with fever but in whom no dyaentcry badlli had 
been found one who had prolonged febrile drarrhoea of an unknown origin 
and waa examined m the first month of pregnancy after the diarrhoea had 
already ceaaed In the Ust case the cutaneous test was also positive. A 
doubtful result woa obtauied In both tests in a case of chronic gsatmis of which 
no history could be becaoae of language difficuluet and a prerioua mice 
tion could therefore, not be etduded. 

A.'uoeBUfi* o» Tia umrrmt. 

Eight cases were examined all eonfirtned by esaminanon of the itooU. 
The aerologicd test was oegitive in sll but one case. Thu esae, a young girl, 
wta suffering from a chronic dysenteric disorder The reaponae to the usual 
specific trestmeot (emetioe + chardjrl) was extremely poor and the poaaibtlity 
of a double mfectiofi — aou^bfc and hadDary — could not be excluded. The 
cutaneous test was not performed In two auea, in the other six it was negatnre, 

SrABTlC COLON 

The agglutination test was negative in five cases the cutaneous test in four 
In four «it of the five coses of typical spastic colon both test* gait negative 
resuhf. In one case both were positive (be pabenc had bad bsdilsry dysentery 
four yetjs earlier and since then ibe had several bme* Buffered from dvarrboca. 

ULCEBATIVF COUni. 

Seven csaci w ere caaroined. In one the cutaneous let: a as not performed. 
In one case of this g r o u p where a typical ulcerative colm* had been present for 
many year* and many negative reauhs had been obtained in stool eiaininations, 
culture* showed Flexner in three consecutive examination* during 2 daiv. 
In all subeequeni cultures oegabre resuha were obtained. The transient Flexner 
infection did not produce any change in the clinical picture The agglutma- 
tion test had been negative one das atier the badilus had been cultured and the 
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Otrc reached 1 200 ± a week later Two cutaneous tests supplemented 
by a teat performed with the strain of Flexncr bacillus obtained from the 
patient s stools were negative. In a similar case of ulcerative cohtis, where the 
Flemcr bacillus was obtained only once durmg a rectoscopic examination, the 
patient had presented the typical feature* of chronic ulceratn'c colitis for many 
years The agghitmatioti testwaa positive for a short while (3 to 4 weeks) and then 
the trtre, which had mcreased from 1 50 to 1 100 disappeared completely 
The cutaneous test was negatxvc. In both these cases, in our opinion, the 
Flcmer infection was most probably an accidental comphcation of a prc- 
existmg ulcerative cohtis, an argument which is sustained by the patient s history 
findings subsequent course and response to treatment. One case, a man aged 
70 who developed acute severe cntcro-cohtis with sangmnolent diarrhoea and 
ulcers m the bowels was well influenced by sulphaguanidine The agglutination 
test was negative whereas the cutaneous test was pjositive. Bacillary dysentery 
could not be excluded. 


VAWODS DISORDERS 

When examined m widely vaned disorder* (pellagra, bypencnsion duodenal 
ulcer* and other conditiona) of eleven cases the agglutination tot was positive m 
only one, a case of hypernephroma with anaemia. In this case no explanation 
could be found and it has to be regarded as a fiilure of the method The 
cutaneous tot — for techmcal reasons-^was made only three times m this 
group and was negative m a case of hypertension one of hypernephroma and 
one of mtestmal tuberculosis 

It may be concluded that one or both tests were negative m a few cases 
where a positive result should ha\c been expected Tin* happened cspeatlly 
in patients who were m a very run-down and cachectic condition, m advanced 
age, or in pregnancy With these exception* and some rare unexplained failures 
mentioned above both testa proved their usefulness In some one of the 
testa rm^t have led to a mistaken diagnosis (false positive or false negative) 
if the result of the second test together with all the history findings 
and clinical evidence had not indicated the right diagnosis Sometimes 
these combined examinations may serve as a mean* to detect a earner a* has 
already been empha*iied by several authors for the agglutination test. In one 
case (S A ) where the diarrhoea and all clinical symptoms had completely 
disappeared a few weeks earher an agglutination litre of I 100 Flexncr and 
a strongly potitive cutaneous te*t drew our attention to a previous dytcntcnc 
infecootu A culture was taken of matcnal obtamed by rcctoscopy which 
promptly revealed a Flemcr infcctioa and thus adequate treatment with 
•ulphiguanidihe was given. 

We observed, m confonnity with previous worker* that the agglutinin* 
usually appear about 7 to 10 day* after the onset of infection and the cutaneous 
test behaves m the aame way The aggluUmns disappear from the blood after 
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vtnout troK fatcmli, \rtet» or •eretal month*, ^herc»» a po*iti« cutaowau 
teat •eem* to have a tendency to pef»i*t for a longer penod. The a ggluti nha 
(Ed cot reach a trtre higher than 1 200 m any and frcqocnriy only 1 100 
bnt « have frequently obaerv e d the typtcal n»e m agglucmci titre during the 
coorae of infection (0 I 50, 1 100) 

Jn kseSUry dyaectet y the derermmation of blood tggJaaaau and a tat 
of cutanecru* aenntmty to Flemer Taceme aa deacribed above teem to provide 
valuable mfon na tioo for the dugnotu of Uu* condition. Tbcae exanunaUom 
are mdicaied m case* vrhere mfccnoo wnh baefUary dyaentcry i* auapected and 
cannot, or can only with the utmost difficuhr be confinned by the unal roetn* 
available for clinical and laboratory diagnosia. Although ^tber of the two 
teat* can be compared with the certainty of the \Vidal-reactKm in typhoid 
they seem to be useful when evaluated together with the clnucal picture of the 
dtacase 

SojmAST 

The difbcultiea m Laboratory and cdimcal dagnosi* of baciUary dysentery 
and, on the other hand, the dcsirabtirty of an erset diagnoau m those conditions, 
are stressed 

A abort sumr nf the bteranire of the aggiotuunon test in bacillsry 
djsenterv u g i ven. The behanoor of these agghituuoa la bcefiy diaossecL 
A method of testing the *««jtinty of the afan agiinat dysentery b ac i Hi ta 
described and both method* be*id« the wnal dagnoioc mean* applied in a 
muted groop of caae*, among them 26 of bataHarr dysentery 

Both procedure* t ee m to have proved their us^ulneaa u aid* in the 
diagnona of dvsemenc duorderv 
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PENTAMIDINE IN THE PREVENTION AND TREATMENT OF 
TRYPANOSOMIASIS 

BT 

L VAN HOOF 
CT HENRARD 

AND 

E. PEEL.* 

Inxtttui de Midtant TnputiU Pratcme Axtrul UopoldviVe Btlgtan Ceotfo 


L PENTAAODLVE L\ TREATMENT 

A. RATE OF DISAPPEARANCE OF PARASITES FROM THE PEEIPHEBAL BLOOD 

In gumeapigs infected «iih Trypanosoma gambiense and treated with a 
•mglc doee of O'OOZ to OOOS gramme per Lg^ the time before the complete dis- 
appearance of the parasites m the peripheral blood was at least 41 hours and 
m some cases ahgfatly more than 54 bouts In sleepmg-aidmess patients the 
trypanosomes were still detected 48 hours after a smgle dose of 0iX)2 gramme 
per Lg But, as a rule the parasites arc no longer present m the blood and 
the gland juice on the 3rd day after this average dose. 

B. INTERVAL OF ABSENCE OF TRTPANOSOilES FROM BLOOD AFTER SINCLE DOSES, 

Thu eipenmcnt was made on gumcapigt infe ct ed with various stixini of 
T gambiense The date of mjection was delayed for several days after the 
first spontaneous trypanolync cnsi*. that is imtfl the disease was firmly estab- 
UshetL 

• We are indebted to Messrs, May & Baker for adequate supplies of pgn tamidfng f\Iay 
flu Baker 800) for the purpose of this inveadgation. 
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nrioia time imcrviU, vretta or •c\-cr*l month*, nhcrea* a poaHivc cuoneou* 
test teems to hare a tendency to permt for a krager penod- The agglutinfa* 
cGd not reach a ntro higher thin 1 200 in any case and freqocntly only I 100, 
but we have frequently obaerved the tj'picil n*e m aggtotmm titie during the 
CDUne of infection (0 1 50 1 100). 

In badhary dysentery the determination of blood agglutuuni and a test 
of cutincQut tenaitiTitT to Flemer nwccuk ta deaenbed above seem to provide 
twinable information for the dugnoais of this condition. These cxaimnationi 
ore indicated m esses where infection with bacilisry dysentery u suspected and 
cannot, or can only with the utmost difficulty be conSimed by the usual tnrarti 
available for chmcol and labomory disgnocu. Although neither of the two 
tests can be compared with the certainty of the Wdsl-renction m typhoed, 
they s e e m to be usefnl when enlusted together with the clmlcsl picture of the 
disease 

SuuauBT 

The difficulties m laboratory and clinical dugnoais of bsoDary dysentery 
and, on the other hand, the desirability of an exact diagnotli in those conditions, 
are atiewed. 

A abort survey of the Inersture of the agglodnatiea test in badllaiT 
dysentery n givem The bebsnour of these agglutinins b briefly da cu is e d 
A method of testing the teotitivity of the sbm against dysentery bsciDi t* 
described and both methods besides the usual diagnostic mean* appUed in a 
mixed group of 09 cosea, among them 26 of baoUarr dysentery 

Bo^ procedures teem to have proved tbor usehi lnew os ud* m the 
(hagnosts of drtentenc daorders. 
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For both paacnt* this dosagr had bctn calculated at 1 mg to 3 mg of the 
drug per kg body weight injected mrramuscularly 

'!^e second paaent presented marked symptoms of mtolerance for the 
drug Treatment wai interrupted after the fifA injection, and followed by 
a few mjecnons of trvpamamide and Bayer 205 

Final result was the chnical cure and a normal ccrcbro^tnal fluid ten 
rr11«, 0*22 o/oo albumin, globuhn lest negative 

2 Advanced cases with cUmcal and cerebrosptnaJ signs of enccphalo-myehtis 
not yet treated vnth other drugs 

A — InftcttoM txna xctthh on an arrmst qf \ to2 mf per kg body 

Casa 1 S M. — C,6 J 124 cell* 0 56 o/oo slbumhi, globulin tt*t *=• + + Injected 
twice weekly 04)5 gr w r time 4 x 0 10 gramme Intravnwu* end 5x01 gramme mtii- 
moscolir The dnig was well tolerated, the ciinlcil result not apprecuble btit tbe cell 
count in tfae lumbar fluid waa better 31 ceOa, 0 56 o/oo albumin, globulin te*t dobitni* 
Tike poUentwaa treated later with ^trypanamlde and antrypol and abe did not Improve 
Com 2 J B-— OSJF 310 cell*, 0 71 o/oo albumin, globulin teat — ++ Some 
plan of treatment for a total dose of 0*96 gramme pentamidine. Lumbar puncture after 
this treatment 145 cells aJboznln increased to 0-85 o/oo globoltn teat still -f 4* 

A eecond petnerure I month later 608 cells 0^ o/oo albumin Qmically worse 
Imt the trypanoaomea had disappeared 

Com 3 K E.— A timilar case. C.8.F 110 cells 04 o/oo albumin globulin teat 

+ + Doses of 04)6 gramme 0 I gramme (which was badly tolerated) 0^ gramme 
and 0*025 g w rrtir>c *nese Itet iqjectioos provoked eigns id intoxicatjon. The 

treatment had to be mternipted and at that ttme the CSJ^ showed 395 cella 0 56 o/oo 
albumin, No moTe trypsoosomet in the blood and enlarged lymph glandi 

Casa A A.K.— -C.SJF 312 cells I 13 o/oo albumm and m an y trypanoaocnea 

Ipjetted ID tbe muscle twice a week 0 1 gramme of pentamidine to4^ I gr amrn e. Drug 
w^ tolerated. There was a alight clini^ improvement and after thu treatment tbe 
fluid ahcrwed 130 cella 0*85 o/oo albumin and a high positive globulin teat. 

Ca»5 A, I — A case to be compared with the prenons one After a total of 1 gramme 
pentamidoie the patient was still in poor coodiUon cell-CDunt m the C.S F had increased 
from 242 to 313 albumin unchanged at 0 50 o/oo 

Com 6 G E — Very advanced case with 402 cells 0 7 o/oo albumin and numerous 
tiTP^Doaomes In tfae GST A course of treatment with a total dose of 1 22 grammes 
pentamidine did not improve either tbe chmeal symptoms nor the CLST However no 
roar* trypanoaomea w e r e ob*CT'‘ed and the albumin rate b»d decreased fr o m 0 7 o/oo 
to 0 56 o/oo 

B —JidtttioKt at tkori intarcals vp to tha Uadt of toUranca 

Casa 7 A. A. — ^Very advanced case complicated with ayphiUs Insane. GST 
142 cell* 0 71 o/oo albumm Weichbrodt teat +-|- Wiasenuann neganre in tbe 
GST and positive In the blood Injected daily 22 X 04)3 grtmme,2 x 04>4 gramme 
5 X 04)5 gramme. This total of O-flO g r amm es w*a fiurly well tolerated. GST after 
treatment 85ceUa 0 71 o/ooalbumm Welchhrodt + + Clinically unchanged. Trypano- 
aomea no longer found m the blood. 

Cow 8 M ^L — late case of tleeptiog sickness with all the classical ■yrr ip t nfru 
C.ST 1 690 cell* 0 71 o/oo albumin, Weichbrodt teat +-i- trypaoo so iaea present m 
blood and glands 

Injected daily 15 x 0-04 gramine 12 x 04)5 gramme in all 1 2 gi »<i n i>^ pentami 
dine After this treatment, which was well tolerated and did not give later any signs of 
delayed Intoxication the CTT showed 765 cells 0 56 o/oo albumm and nasisrniii lice 

D 
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tTyp*»etmta I {ctk «rcr trypAnOMna wrc oo hmcn- to be found {a the btood oar b 
dv etibrited Irtnph slandi 

3 Adwnetd c*ia ftmneriy trtcUj wUhfmi rucctu -srUh vanous drugf 

Cam I S-~— n aq •drimied cue with 6S5 cells 0*48 o/oo slbcimln >od ir y p m o* 
•ocMsmthecenbratplotl Quld«when hcROHTeda couTteof to x tpr T nme^frypaf MTft'iV 
9x06 C TAJTime trystlblfie a third o/ 2 gitm mt t orjj trypaxMcaide sod fl X 04 gjim rw 
trystibloe and &nal^ 14 ir\}ecdom of I cramme tirpemniMe 

He « as better tor a aliw tiooe but rcUpecd ctiitk^y after 6 tzwntba, arkd « u t reated 
«ith p entami dtrK 

Before U a atfncu t the CAF ahoaed ‘*07 ccUa 0 71 ofoo albumin, Ktobolm teat ± 
After 0 So i i iruattr , 040 ^amta e 2 x o 2 cnmmr 6x01 fr«n.i|>< the cuebniipnal 
aamAcdon fat a tha foUovinft reaolt 176 cells 0 71 o/oo albumin and ttobolm teat d: 
No diskal [ffipTOtement. E>ied. 

Cat* 3 3iL h- — <!LS before O’canacBi 130 cella> 0 71 ofoo albamm, Weichbtodt 
reaeden + + After a &m hiltctlon of 2 gr iuKU at uypamn rioa the tnpatwaoews mere 
adll present in the blood aod ere considered to bare a cartaia dr^ea of araenlc-ftsmesa. 
Therefore, tha patient wu treated «itfa a coualdcrabla amount of Bayer 203 and the 
aadmocy coo^ound tmrtibine. From October 1939 to May 1940 he rt ceh e d a total 
of 20 trammaa Bayer 203 mnA 20 fratmea trystibtrK. 

Tm C3.F wai stQJ altered (69 calla. 0 S6 o/oo alb%n&o) and the foOmnns cooi a ea 
of trTOuaamkk bjrctMoa (hd oM koptorr thta or the cUnkml state of the pailcot. On 
38th Jtme 1941 haabar p umjnr e showed 806 mUa 0 71 o/oo albumin and a nay poalm 
globaUn teat. 

Ha wta then l aJeet e O inth S x 0^ g n au at and 4 x 0-073 g rie s xiM tro tamldinr 
mithout drai<i] ifflProretaeai, but the C8.F na better 194 ceOa, 0 59 ofoo albtBi^ 

T r aat maa i with trypanarnlde Boer 209 and antkoorty eoenpounda was tnrd atain 
bta after 9 months the trTpaxwaoeaea nera anO m u arr e oa in tha afteted embroaphml flidd. 

Casa 3 I K — On t^date of dk^xMla. dw CSJ coramrd 220 caOa, 0 71 e>» 
albtrnatn, and excEtane globuhn. The (rTpanosoroc* did not aaem tryjjarmmldeJhat. 
Bat after I# >eaia creatswnt mitfa tryparatmide Brytr 2tl5 and tryetibine thcra waa 
only a ahebt im p rt uxv n aii . PeottiBiaEm was then mad. nhen tha C.B.F stHl tb^cd 
59 cella, 0-4 o oo albumin. Ttw ytMTit fM 3 X 0-05 framme, 1 X 0-06 Bra mm e and 
7 X 0 19 g r an g u a panh imuuw tm. part^ tntiirnuiculir No chsagea in the cUnkal 
atss norm the CS.F 

Casa 4 F E- — A « rmiUf »-TtX 2m cana.045 oloo albumin in the cer t b r o a pln al 

Bold. Treated for 1 year a ttb uyparMnnete U y tlbin a and Bayer 205 When ueaun a rtt 
of ptnUmit \ioe naa started, the ao sly au of showed 57 ceBa 0*59 o/oo albmnin 

aui a htsh poeitrre globuhn test Tlw patknt icoefrad 1 0-06 gi inane 7 x U 1 gmnme 
Xuifa T UM Jua, and 2x01 (ntEtmuacnlar 

No appra n a h t e resuh tha C.ST still coniainad 190 esQa and 0 71 ofoo albannm 

Farther u eat namt wnh a yp ar s ar awfe Beyrr 205 and andmeny « as equally Uaalrea. 
Died in B e p tg nbcr 1942. 

Cam 5 1 M. B. — embused treatment of Bayer 205 trypaitanade antnway 
and p cii tajnk lina. bta firet) a fairiy food resuh in this adranced mse a dsstkal a kep rng 
tklmesB mss wida blood l^ectron and altered C.S F 267 ceQs 0-65 o^xi albumin and 
Waichbmdi + + 

The patient was mjected with 6 < 3 grammes tryparsanude 3x2 grammes Biyer 
205 4 X 04 [---rpinu. trjtdbine and pentamidme 1 x 04)5 grimne, 9 x 0 10 gi ami ne 
One monffa bter tha shoaed 23 cefla O 32 o/oo afhumin, Wctchbrodi anrnssl. 

But 6 months later tha C3T mas nearly Dcrnnal sit cella, U 22 o/oo Ibomlii, and 
thi" condition of the padem mas good. 

Cast 6 Z. B—Adraiwed caaa Iftsane C SJ* 170 ccQa, 0 4 o/oo albumin, Wcich* 
biodt -f + The combu^ a c atmm t started mith 10 X 2 graneacs trypanamide and 
7 X 0-5 gramma tryrtdnna The C.3J mas then diarincdy unprored 4 ciDa, 0-4 o/oo 
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tlbumm- The mcntil ttite w« nearij* nonnaL The patient then got 1 X 0-05 gr*mme 
pentamidine 1x01 gramme mtra^'enou* and 8x01 gramme latrirnmcnltr 

He appeared to be cured The analyits of C S F after 3 month* 3 2 cell* 0 22 o/oo 
albumin After 9 month* 12 celU 0 22 o/oo albumin, Weichbrodt negative 

IL Preventive Action of Pzntamidinx- 
The abo\c cxpcnmcnu suggested that the drug has a prolonged and 
cumulative action together with a slow rate of diminaOon or excretion The 
procei* must be similar to that of Bayer 205 apparently fomung some stable 
combination with protems of the body and so maintammg the trypanocidal 
activity of the pentamidrae over a long period 

a. experiments on CTJINEAPICS, 

I — One Sutglt Dfm and It^fect^n G palpaJi* 

GT No 251 — One amgle doe of 0*002 giuuiue per kg on 19th Miy 1941 Infecti'‘e 
tieUe flic* were fed from 21»t May to 29tfa July On dme^on five salivary gland positive 
flie* v.ere found The animal wai potrtire on 30th July and infected by die Ia»t batch of 
file* The probable duration of protection mcluding the mcubatioo penod was 72 day* 
GJ* No 29 — Ooeiingle da*e of 0'002 gramme per kg on 13th June 1941 Infective 
file* were fed on the ammal from July to 20th S^ t ember Eleven positive flie* hare 
been dissected m the four batches used for this experrment The dtoation of the pm* 
teetjon mel uding uKubation (average of 12 daya) was 117 davt. 

Fitea were fed every two or thm day* on the animab and tne gumeapigs were bitten 
by infective file* at least twice a weelL 

2 —One SatfU Dost and PesOret Blood. 

Three guuieapigi protected witfa*tingledQaeofO<*02Erimmeperkg.weremocubted 
once a week w ith Mood co o t aimn g numerou* trypanojotne* The ttram wa» not drug fist. 
Piote-tron tested for ® to 1 IS da>a dns interval including the mcnbation period 

Four more anmoU two injected widi 0-002 g ranm i^ two other* with 0-003 gnmmc 
pcrlg were inoculated *■ above buttbeatramof ti v pauo someawa* ■tnmgly tr yp i m iin H^- 
fait One died negative on the 1 15th. The a nr viron were pro t e ct e d for 22 to 107 dsyi 

3 — Three Ctmidattve Dates of n<i02 Gntmc* at Short Intnrali and Ii^ectwe Flur 
One of the animal* which received three doses of 0-002 gramme per kg in 5 day* 
wi* crpoaed to infe ctiv e bite* during 10 month* Fourt ee n batches of have been used 
and flic* were fed every 2 or 3 d»>** Only one batch did not contam any positive fly but 
the remsmder contained forty-aa Oetse* with heavy aahvary gland infection* The 
II^Dcapig became positive on the 327th day and thn* had been prot ect ed for 315 days 
Another gume^Jlg treated m the aaroe way and bitten by 32 poaittve flk* died on 
the 252cKi day of the test, still negative The protectiTe period was thus about 240 days 

4 — Thrr* Camulaizvt Dates of 0-002 Gmnant per Kg al Short InUrcah and 
Repeated fmoeidaUon of Infected BloteL 

The guineapig wi* injected once every week with heavily Infected blood from various 
•trains The protecnoo ^>en by the drug lasted 120 day* (iocuhanon penod included) 

B, EXPFRTMENTB ON VOLUNTEERS, 

Two naa\es lubmmed themsdvea m this experiment- Both had be**” free 
trom slceping-sicknes* and syphilis in the past and of any treatment that could 
mfluencc the results. 

D* 
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BcniVurmt rece^Tod am lioxlt fai^cikm of 0^302 yi »iiwiM per Vy. m 9th Augist, 
1^1 Frooi Ilth Anf-tc, 1&-II to 8th Aatust. l&tS, bxtche* or t>*t*e fiia wen &d oo 
the vohmtKcr erety 2 or 3 diyi. AH them mtdxs coaalu od at lent oae poaittre fly and 
the totml imourit of flies dissected and foaod Infected in the saUrary vu «i i i y 

hrst trypaDocomn appeared in the btood of Bcchnnm m Anfott, 1812, I yen aftn 
the p r caetLlv s hyection. 

Moya sm treated cai the atme dates. He (ot a amsle i^^ ecdon of 0-003 fT -«niTTw per 
kg Batches of flies w er e fed on him at the aanw rata, and be was atung by thbty'Oro 
taetsea infected m the aaHrary (iaoda. Tfala Tohmteer iraa flist p riti r e on 1st June 
1812 293 dsyi after pioi e c ' ti »e treatmant. 

Mmy prccaoiiaia ticrc aim dunng ibeae expcnmaio. Blood <t 1™ 
^exc iTSTTiininl d*ily Irom die i*t medL. One month after they wm; fim 
bitten by mfecore glotrinae blood ailturea irrrt made for the fint time and 
CDlmrea mere then made crery 10 dar*- A total of tHcnty-tfaree blood cultum 
nere made for Moya, and of thirty for Banknmu. The method of blood 
culrnTtoon t\Bi that described by BattraADtr and IIeoluid (1936). 

Ai n Kcmed possibk that crypanoHanuJia might develop m these rolnn- 
tecn without blood infectKHi but with a dims fe>ol cement of the central 
ttervooi tynem the G.SJ of Bonkumn was en mined oo the 6th and the 
10th month of the cjepetunent The CSJ remained ncirmaL 

The colonteet Moya sras the first fottod infected on lit June, 1P42 a 
thick blood film ttamed with Grma was pcmaie The blood culture wai 
sooo after also posciie m test ten tubes loooilated on 6(h June, md found 
positne Qo 11th June. Laboratory-bred Bles were fed on Moya Liun the 
fim day of bu poamencM. The cydiol nammiwian of hti trypanosocDes 
succeeded bot inf« H ni p Qm were found only in the batthes fed oo him on 
d« 2nd day For thi transmisnoti nine batches were used containing a total 
of 417 flies. Amongit those flies, ooc had a gut-onlr mfemon on the Uth 
day one gut-pitnentncului mfectioo the 42nd day AH those mfected or 
tnrecTice flies were fed on June and It u Intcicsung to no« that from the 
2 ih 1 to the 17th of June the thick films were negaove as well as a Wood 
culture made on 8th June. It may be mentuned that after 3rd June the 
best method of diignout, i.e., lenodiagnosi* and blood culture failed The 
ri-S-F crammed on 12di June was also normal 

The loluntccr Bonkumu although protected by a smaller dose of only 
0 002 gramme per kg remained negattve for a longer time, m fact for a whole 
year after the preventire mjecoon. The trypanosomes were seen once m the 
duck fibn on lOih Augtm but blood cultures on the same day as well a^ 
those Toifle on 17th Aagn« and 22Dd August, were still negatire. In the 
nme period. t.e Ilth to ‘’lit Augtm. 19+2. the parasites diiBppcared from the 
blood, but were regularly prcscot after this date Allhougb flagellates were 
present m the penpheral blood on 20th and 22nd August, the blood culture' 
on the same dayi did not succeed Blood cultivation was not posmre unu] 
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27 th August, i,e , 17 days after the first demonstration of trypanosomes m the 
thick, film. 

One cyclical trammiMion hai alio been tried on Bonkumu soon after 
evidence of his infection From 10th to 27th August nme batches of clean 
flics (t.e 386 flits) ivcre fed on the patient Infected flics vitrc found only 
m the batches fed on 24th and 25th August, two gut-only mfecnon on the 12ili 
and 15th day six gut provcntnculos-gland m&cctions on the I8th 28th 30th 
43rd and 44th day after the infecting meal It is noteworthy that no infcc 
non occurred in the flies fed when the paocni s blood iras neganve on direct 
microscopical examination 

From the clinical point of tnetr, the first days of the illness m these 
volunteers shoived a very peculiar picture- The scaraty of the trypanosomes 
the Dcganve blood cultures and xenodiagnosis for a lelanvcly long penod 
demonitrate how difficult the early diagnosis would be m natives protected 
with pentamidine moreover the two patients had none of the symptoms 
observed m other volunteers and • as a matter of fact, no symptoms at all 
Even when trypanotomei were readily found ro the blood the temperature 
remained normaL At the spot where the flies have bitten a inperficial and 
patofnl nodule is often seen this also was absent m our patients, 

Bonkumu and Moya tvere treated and cured with str on g doses of Bayer 
205 It 11 doubtful how their Alness would have turned out if left alone 
It most be remanbered that natives proteacd by Bayer 205 prophylactic doses 
may show a cryptic or inappircnt evoluaon of sleeping ndeness Pentamidine 
has probably similar effects 

UL Effect of Pentamidine on Infzctivz Flies 

Three infective gloismae have been isolated from batches of fiiwt fed on an 
infected Cercocebus gahnius a^hs As m former experiments the flies were 
•cparaied each one m a box. and fed on gumeapigs so that the anmmlK gave 
evidence of the infective rcsponiible fly 

Fly 1 — Fed on a gumoung 32 hour* tiler ihe animal had recei'Td 0-002 gramme 
per kg Thl« meal did not oiimfect the Bj which waa fed on five clean gumeapigs at 

mtemla of 3 daya all of them became poahivc afteran incobation penod of 13 to31 daya, 

The fiy wma kHled and dioKted 19 daya after the medicinal ttb**! and found iKerily 
Infected in the gut and the aailvary glanda 

Fly 2, — Thli experiment was timflar to the prerlous one The result was the aamc. 

Fly 3 — The gmoeapiff used for the disinfecting meal received a larger dose of 0-003 
gramme per kg of pentttmdme. The fly was fed 48 hours after this injection. All dean 
guineapigs on which this fly was fed bmroe poaitrrt. The fly was dissected and found 
infe ct e d in gut and glands more than one month after the peniamidine-blood maL 

This expenmem: bong entirdy xuuuccesiful, the effect was tried of feed 
mg the flics on infected ammals durmg the cydiod evolution of T gembteme 
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The uninfected gmoe?pg» bincn by theic flia bccuK po^mtn, Comrol 
*uh b*ichc* of files not fed on mfected ■ninvaU iho%cd a ccnnparabic number 
uf mfected flies. The bgures are ibe foDowmg 

Fhes fed on treated afirma! icftttcd 23 per ctni. 

gUod W>fi‘<ttoTn 21 N - 
Fbei fed an dean animal mfettid 31 5 - .. 

gfand infcctiom 25 S „ 

This hghi difference dor« rwi mdteare a rod actiPQ of the drug oo rhe 
CTclical nduiKjc uf the ™ ^ gtodoa. 

DisccatKEc 

fu a> the cutaine ^alue of the drug and its loaiorr is canoeined wr 
rewJr* norv he compared ''idt (ho«c obtained «Hh animau or with patioiti 
by Loi-me and Icaki (1939). Locnc (W*). SirXDru (Wl). There a horn 
ever a diffcreace in crur appreruoon of the cinaoic aonity m arfranetd cases- 
consider that pemamjdine does not reach the fietp osirom lesion of the 
trypanownm i i dio*n br the sfigb* do the aliciatwns of the 

fcreb r tw p oia] fluid Compared with say rreparsamide the drug which itatlly 
can dean cn altered lumharJIind. p c u c anu dtne » doappourtiog Fven if there 
w an impimeroent tn the cetl couni and the albamin and ^kibulm raic. no 
rme can be rlaimcd as kmp «* normal figures are not obtained. Tberefore 
pcntaiOKline should be used only when the rrepanosoTOes ore aisenk-fau or 
srhco optic nenrhu a to be fearedL bm wiihtwt great hope of ob tahuo g 
defimrt resuhs. 

In eartr caw» pentamsduie mm easily and 'afcH fambtow sleepojg 
sicLne**. U will teplarr Baetr 205 uj aiscosc-fa'a cases, when a first cuiatnc 
do»e of trrpaisaiTudt fads to ncrilwe the pertpheral blood 

But It I as a ptetendtT that peotamldroe leetm to hate the greatest 
lalue -Vj happen' triih Barer 205 the dmg is eTimindred slosrh' and acrutn- 
uUtn m the bode retaining a strong trypanocidal aci»oo which pretetu 
infection bv flics a' mdl as by mechanical tranmiienaa- 
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At kait m the ca*c of \olimtecr» the dmg ha* a lasting projdiy lactic 
action probably itrongcr than that of Bayer 205 The useful prophylactic 
doac has no toxic effect, and as it appears that the drug i* a* effective when 
injected m the muicles as t^dien injected m the \’cins a mass prophylaxis 
of the population could be earned out easily and m a short time A large 
scale trial of the product was staned m 1942 in a heavily mfected trypanoso- 
miasis focus of the Kwango diitnct in Belgian Congo and we hope to collect 
the first results at the end of this year • 

Ofnng to the necessity of following practical Imcs m a mass drug 
prophylaxis, no attempt was made to try higher doses than 0*002 and 
O'Odl gramme per kg, nor repeated doses It muit be borne m mmd that the 
succe ss of such prophylaxis depends on the swiftness and the speed of ocam- 
mationfl, and a summonmg of ^e whole population and the painless treatment 
without toxic after effects. We surmize that every 6 mont^ all the mjected 
nanves have to be ocamincd again and occasionally re-injected It is import 
ant to detect all the nciTComers and to protca them os they may import new 
strains from the vionity crypnc cases may occur and wiD be diagnosed only 
by some chnical symptoms confirmed by the alteraaon of the cerebrospinal 
fluid 

It was of interest to know if pentamidine earned in the blood of protected 
natives would disinfea the glotsinae or impair the cyciica] development of the 
rrypanosomes in flies which had fed on earners of the disease. Bnt it seems 
that the drug has no such acaon and wc remember that m stmilar trials made 
inth Bayer 205 we had to use large do^ of this drug to obtain marked results. 

SOMMART AND Co^XXUSTONS 

1 Pentamidine (May and Baker 800) has a strong trypanoadal tenon 
on T gambiciise This action is not impaired by the ancnic-fastnca* of the 
flagellates 

2, The trypanoadal action of pcntaraidme has a slow start and lasts 
long StcTxhzanon of the blood is only obtamed at the 3rd day after the 
optimal dose of about 0*001 gramme per kg To avoid toxic effects doses of 
0*002 gramme per kg and over must not be rcjieatcd more than twice a week. 
Repeated doses increase the airaoic action especially bv accumulation of the 
drug in the body 

3 In the case of sleeping-sickness panenta mtramuscular admmistranon 
ot the drug u less tone and has the same effect* as by the mt r a ven on* route 
TTic drug does not cure or improve advanced cases with marked mvolvemmr 

•The first result*, 3 moothstfter the injectioo of pentinndme 0<N)2 to 0-003 gnmime 
per kg tre promliing Not a tingle new case w*i found amoogn the protected native* 
Among the nstivet u»ed as control* 2 5 per cent, of new Infectiora were di*co\-ered The 
experiment took place In a few nllage* with a toul of more or lea* 500 inhabitant* half 
of them being protected. 
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of the cemnl dcttoui »y*tetiu ti b homrer lucful m atriy cue*, and u 
•dToattd when the tm«u»ome » mbtaot to otb*r drug*, wtch u trypam- 
ihmIc or dimUr anemcal cotnpoond*. 

4 Hks fed oa animali injected with avenge doaet of pcnttnudine are 
not dainfccted of thdr rrypanowmea, nor a the cychcal dereiopment oC their 
rrvpaiMWOiDe tnfcctK« influenced. 

5 EvidcTicc n adduced of ibe pfophyl^tic value of penramidine Gmnca- 
p!||a are better p ro t ec t ed by three doiea of 00(K gramme per kg and were 
frtt from infecdoo for at Kast 120 daya. Vohmtcm inject with a dogb 
d<« of 0002 or 0 003 rramtoe per kg rtwttd for 10 to 12 moothi repeated 
bitc» of infectiTe taetac met. 
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THE SICKLING PHENOMENON IN THE BLOOD OF 
WEST AFRICAN NATIVES 

BT 

R, WINSTON EVANS » macj ljlcj 
hlaior RjiMC* 

Pathoiatai, Wert Afircam iliStary BorpiiaL 


Since Herrick (1910) first pointed out the awciRtion of nckle-thtpcd 
erythrocytes mth a serere aniemta, a considerable volume of hteraturc has 
appeared, especially m recent year*, on one or other feature of the tickling 
phenomenon* MmI o! tint hteraturc has emanated Srom the Western Hcmi- 
sphere and is based on observations made on American negroes* This paper 
gives an account of mvestigations and observationj which were earned out on 
West African natives, and mainly directed to a detcmunation of the madence 
of the nckle-cell trait. 

Although the Amcncan negro population was ongmally derived from 
West Africa very few cases of tickle-cell anaemia have been reported from 
these colonies and no acemmt of the madence of the ti^e-ceD trait m West 
African natives am be found in the literature apart from the work of E. C. 
Smith f 1934) 

I wbh to thsnk Lt CoL ] C LEOHAM-OazEf B-saLC. and I*t.-CoL W iL 
MacNadcht a.A*M.c. for much encoungcfnciu end for allowinfr me to nfer to the patients 

aiKl notes of the suiKical and medical dhtxlotia. 

I am grateful to Bnc. R. A Nipple, objl jlc. doiali. West Africa* and Bng 
G ^L FtsDLAT a BJ !!.. CoMuItant m TVoptcal Alediooe West Africa Force, for thnr 
encouragement and mt ei e at in thfr comnnmkatloci. 
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The incidetict of the >ickle-cdl trait «« Inreatigitcd m a grtmp of iteariy 
600 men, conatitatutg nadee* from the Gimbu, 4e Gold Com, Mgcm, 
■nd the C-tmcTQOP*. They consifted of a large perctouge of aD ho«p«tal adima- 
ncma dunog a penod of over 6 moatha, together with a emaUcr grocp of fit 
•oldtcn emploT^ on hoaprtal and other dtttiea. The inadence of the tiirt 
among the lutirea of one Gambtan Tillage the popoUtiOQ of irhich waa tnamly 
derived from one fanufy (BojKnj), w*a alao de tcimi ncd. 

TICTXIQOT- 

(a) The Mout Prtpcratwn Method — A drop of capillary blood wia placed 
on a dean dry ilide and a coveraBp acaa pot over It- The edget ^rere tealed 
immediately vrth raaehne and the p rep ar ation kept at room temperature and 
evannoed at intemla op to 38 hoora. 

(i) The Tett htbe Method — Thia la a modification of the method deaenbed 
try Brtt and Hotn (1635) Approximately 2 c-C- of vmooa blood arw placed 
in a 3 8 per cent ettrate tolunoo contained in a tc« tube 6 mchea br J inch 
tmder a hver of hqmd panffiiL Fonnaldehyde, lO per cent, tohition in aafine, 
was then added beneath the oU after 24 hoora had clapaed. After allowing 
30 minutes for caQ fbatioci, amm prepcat km s of the fixed ceO aaspenslona 
arm then eammed. 

(0 The SmaQ Tett tahe Method of Beeh eatd Hertn (1935) — A drop of 
blood from a finger wu aHoved to ftJl tnto a dtnte solution in a Wtaiennaan 
tnbe and a layer of B^tud paraffin added. Fonaaldehyde waa then used as in 
(i) to fix the cells after 24 boura. The fired cell autpensien was then e’cinaned. 

Stixti as I ptehmhxary procedure waa not employed in any of the above 
methods. 

Tests for the ndde-ceD iralt were also made on blood** obtamed by 
sternal booe marrow puncture. 

Although the test tube method (c) u described as a very de&cate test, no 
significant difference in the resuhs from thoae obtained when using methods 
(a) and (h) waa found. The test tub® method (i) waa found paitictilarly nsefbl 
when cells fixed in the sskle form were required for demonstration or fot 
permanent prcparatioiia. 

Tests for stekhng la rrro were made by collecting venous blood into a 
paraffined tynnge and ptacing the blood immedutely roto 10 per cent, formal 
aalme under Equid paraffin. 

In a few mstancea the ntal dye method of Hamsz:* Pads (1937) was used. 
An alcohcGc solution of brilfiam cieayl blue, a I per cent, solutson m 65 per 
cent alcohol, was spread on a dean dry afide and allowred to dry m a dost'frce 
atmosphere A drop of capOlaiy blood was then placed on the sGde and a 
covenUp put over it. The edges were immediatdy sealed with vaseline and 
the ptepwratkm examined at iittervals up to 38 honra. It was lote rta ti ng to 
find that the brilhant oeiyl blue inhibited the fomtanoo of ticile-cefls, to 
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effect firit detcribcd by Diooa and PirmT (1&40) In one caie (90 per cent 
of whose red blood cells were known to tickle within 15 minutes of preparation 
of a sealed moitt blood specimen) who was retested uting cresyl blue filmed 
shdea, no sickling was found to ha\e occurred after 6 hours and only 15 per 
cent of the red cells had assumed the sickle form after 12 hours. This method 
was found useful in tracing the changes occumng m the erythrocytes during 
the process of sickling on account of the slowing down of the rate at which 
the cells assumed the sickle form Hahn and GilliSPIE (1927) studied the 
characteristics of sickle shaped erythrocytes, and like them it was found that 
at first the cells expand and assume a spheroidal form just as they do in the 
first stage of salme haemolysis Transformation into the muhi-pomted sickle 
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forms then cxcurs slowly In capillary blood preparations it was noted that 
the reticulocytes took a longer time to aickle than mature erythrocytes 

Group I West African Soldiers 

In this group 561 soldiers were exammed and 19‘9 per cent, were found 
to have erythrocytes which sicUed m vttro This group consisted of 362 natives 
from Nigeria and the Cameroons 18 75 per cent, of whom tickled 132 natives 
from the Gold Coast, 16-6 per cent of whom tickled, and 67 natives from the 
Gambia 28 3 per cent, of whom possessed the sickle-cell tnut. 

It may therefore be assumed that 20 per cent, represents the incidence 
of the sickle-cell trait m a group of Bntith West African mfll^ nati y^ 
at random This figure is nearly three tunes as hig h as that found by Cooley 
and Lee in their examination of 400 American coloured patients 7 5 per cent, of 
whom were found to possess the sickle-cell trait. This figure obtained by Cooley 
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and T.pt: for American negroea ha» been corroborated by Josephs (1928) wbo 
obtained a reault of 5 to 7 per cent., and other workcra. The highest figure 
for any one group in tKt* »cnes wai foond among the Ga mb ia n nativea (28 3 
per cent.) and included ra cases of tidde-cell anae m ia, of which four died. 
It 18 realised that this High figure for Gambian soldiers may be due to the rcla 
tively small number exammed and to the high rate of inbreedmg 

Findlat (personal communication) has recently eramincd a random 
group of 300 soldiers from the Gold Coast and found the mcidence of sicklmg 
to be 15*5 per cent. 

Tablb. 
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19*9 per cent. 


Group n Natives of a Gambian Village. 

A small group of aerty nme villagers of both sexes, mostly membera of 
one Urge family {Bojang) was tested for the sickJe-cell traiL The madence 
of the trait m this group was found to be 18 8 per cent. Of these sixty-ninc 
penons, forty sac were males and twenty three w er e females Although the 
numbers are small, it is interesting to note that 22 per cent, of the males were 
found to be sickling and that the blood of only 13 per cent, of the females 
sickled xn vitro One famil y representmg the parental first and second filial 
generations respectively and compnsmg twenty-two members, was mcluded 
m this group Males contributed twelve and females ten members respec- 
tively Blood from five males (42 per cent) nckled only one of the ten 
females showed evidence of the trait. Remembering that the trait has been 
shown to be inherited as a Mendehan dominant character (Hues 1923) it 
18 worth while pointing out that only 15 per cent of the remainmg forty-seven 
members were found to sickle. 

Full blood counts were earned out on a number of the soldiers m Group I 
The mean red cell count for those whose blood sickled in viiro (excluding 
those pauents who were thought to be cases of nckle-cell anaemia) was found 
to be 4 100 000 red cells per c.mm In the non-sickling class of patients a 
mean red cell count of 4,250 000 cells per cjnin. was recorded. Cases of nutn- 
Uonal anaemia, hookworm anaemia, and anaemia due to other causes were 
included in both the sicklmg and non sideling 
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The 561 manben of Group I m*y be RibdjYitJed into fit »oldien (302) 
and tho«e sufTmog fitMzi acute or chnuuc diaeaae (2Sff) and for the purpcM 
of this mveatigatKm patients admitted into hospital on account of u^unes 
and gonorrhoea have been included among the 6t soldiers. In the chtsa of 
fit aoldicTS the toddeoce of tickling tvaa 15 5 per cent., whereas among those 
auffcnng from Tsnotia diaeatea the madence waa 25 per cent. A further analysh 
of the latter subgroup revealed thot the faigbest madence of sickfing was in 
a aeries of fdrty-an patients admitted with rcapiratory diaeasea (lobar pneu- 
monta, broocho-pneumonia, pulmonary tubcreulosia, pleun^ and hing absccas) 
In this terks the mddeoce of akkQog was 28 3 per cent. No SJgnlficant ranatkn 
ftom the figure of 25 per cent, was fotrod for any other group of diaeasea. 

SuuiaAitT 

1 The inadence of the ajcklmg tran in the natives of Brituh West 
Afrka has been c^mii>ed. 

2 The figures of 15 5 per ceot. for fit males and 25 per cent, for males 
suffering Cram tcute and cbxoruc diaeasea tvero found. 

3 Thu incidence ts co*i%ideraidy Hugfier than prerroua estnnareia for 
American negroes The r ea ao ai for this are a ugg e sitd 
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IMPORTANT DISEASES AFFECTING WEST AFRICAN NATIVE 
TROOPS 

BY 

R NL MURRAY L'VON uj> fjulf majoh H_A.i t.c- 


I propose to review the more important disease* seen m the African 
medical wards of t gcncnl hospital in the Gambia. I did not bring back with 
me the actual figure* for admissions so no statistics wHl be giitn but only 
a rough general surrey The patients were all African soldier* of the R-W .AT F 
and were drawn from ell part* of the Coast from the Cameroons to the Gambia. 



DlflAns or vrxvT arkax Ttoor*. 


A coawderablc difference in ibe inadence of nnous di*ei*e» «* foood 
according to the colont of ongm- 

In tiie Cm place we tcc atirpnsed to End auch a high proportion of 
the patienta were admitted for norh-tropinl reaptratoiy Lt-Col. 

MAChsACtarr and I hare pobEihed m the fintuA i/nCtai JmrwaJ our findingi 
on the incidence of cbcft compUinta arhich accounted for almost a third of 
an medical admunoua. The duef fcaturea of the pneumcaua oaea arere the 
dramanc reaponae to anlphapfndinc, the loar de«tb>nte and the krw cotnp fk a- 
uon rate. The other unponant ooth-tnipical conditiona were o u tbre a k of 
chi c ten pot, cer ebr oa ptnal ferea and racoma. 


catcKzxrox 

The majortTT of the cues of chickcnpox ai ere mfld but there were a number 
of TO7 set e r e cases m which the men arcre acutely ill. In these patients the 
(hitnbution of the rash was more that of amaUpca, anth tua annum leaioos 

00 the face and penpherr of the Gmba. In all cases, hoarcrer trpical chicken 
pot leticma arere always present on the trunk. The mam importsnce of these 
owtbfcaks of chjckenpox lay m the attackmg of paoeots alrody utuJer treat 
coetit for trypan oaomuta. TTiese patKOts inTsnably showed a Terr marked 
detenon tKiQ m th^r eondraoa, ahoam both dbucally and by an mcreued 
ceD count and protein content of the CS F This resulted m longer ho^ntal 
izanoo and, u some, eremual media) boarding out of the Army 

cEKBaoaPECJu. rexrx. 

FolmmatiQg attars were coouDOti. so that soldiers apparently in tbar 
usual heahh arould coQapse on dutv and be unconaaoua on aiii'val at hoapltil 
in a matter of an hour or two. Quite a r>nmh<rr were found dead or mocibund 
In their huts or wns. The vast mayantv of these casea responded dramatically 
to m ira Tct m us suIphapyncEne ahhough often thear eonditHm appeared desperate 
Thoae that died srere found on postmortem ecamnatiOQ to have an acute 
enccphaPtia m ad£tum to memogeal mfcction, but suprarenal mvo lv e m cct 
was tut seen. A great manv of these men at no time showed typical eHnlcst 
tigns and neck ngidity and Kenug a aign were often absent. This was ae 
common that a routine huuhar puncture was perfoTtoed on aQ acutely 01 pauents 
not showing dcEmte locaHxmg sigus and lO tbia way a number of cases were 
dugnoaed that might hare bctt nusaed untO too late. 

In iH cases, fulminating or not, a rash was very rarely seen — at the most 
a few scattered purpunc spots. The roottne treatment of cases not too severely 

01 to fwaOenr waa the oral administration of sulphapyn<£ne m aospennon. 
Two gramme doses for the first tWKe and then 1 gramme ^-hourly The 
more scr cie comatose or semi-comatose fa—* were given intrarenoDS snlphs' 
pjruEne m doses of I grsmme imu! able to swallow No tome effects from 
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8ulphap>Tidme were met with amongst any of the patient* No sequelae 
were noted apart from one case which showed a relapse This man had appar- 
ently recovered and after a few days of normal temperature again complamed 
of headache, stiffness of neck and showed a rise in temperature and pulse-rate 
Lumbar puncture revealed a turbid fluid and meningococci were isolated. 
The organisms were not sulphapyndine resistant and a second course cleared 
up the condition completely 


VACCINIA. 

Several dozen Camcroona troops had to be admitted to hospital following 
vaccination against smallpox. In addition to general malwise, pyrexia and 
local mfiammstion all these men showed joint mvolvemcnt- The majonq^ 
had pam retiness swelling and iimitation of movement affecting one knee. 
A few had mvolvemcnt of an elbow or wrtst In all cases the condition cleared 
op completely in a few days with symptomatic treatment. This response to 
vaccination did not appear to be related in any way to a higher madcnce in 
these men of yaws or sickle-cell discasc- 

Tropical Diseases 

The vast majority of African soldiers were found on admission to hospital 
to hai'e several tropical infections snd it was sometimes difficult to deade 
which was the actual cause of his reporting sick. A soldier might for example, 
be admitted complaming of oedema, dyspnoea, weakness of the leg* and on 
examination show obvious foot yaws onchoccraasrs and a moderately 
heavy hookworm infestation The actual cause of his major disability might 
however be vitanun B complex dcfiacncy On intensive tr eatment with 
manmte, the symptoms would clear up and not all the other conditions might 
require treatment at all Helminth infections bong practically universal had 
to be Ignored unleas the infestation was heavy and givrag nsc to very definite 
signs and symptoms. The two mam weak pomts m the West African appear 
to be the lungs and hver The importance of chest trouble as a cause of hospital- 
ization has already been mentioned. It was our experience that it was unusual 
to find a normal healthy hver at autopsy no matter from what the irvan had 
died. The majority showed some evidence of early cirrhosis even though they 
were under 30 years of age and in a few cases the disease had progrMsed to 
portal obstruction The only form of neoplasm seen m the medical wards 
w'ss primary caranoma of the hicr In two or three cases after only a few 
weeks of ill health the man would die with enormous new growths m the lircr 
which also showed portal orrhosts. 

This prevalence of hver disease made ioxtc hepaiiits following therapy 
With arscmcals and anthelmintics very common AH patients given drugs 
liable to affect the hver had to be I'cry carefully wratched and were always put 
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DUIAJES OF WE»T ATUCAM T»DOF». 


on to eitr* ghicc#e. Jiundicc wu to fteqoent after atrbon tetrtchkrride that 
tlie tdxnlnlftmion of thu drug for the treatment of ankyldetomim va* di»- 
contiiioed- One othcrwiac ipptrentlT healthy Toun^ adult with ankyloatommii 
of moderate •eventy died of Hrer Dccrom foUowiug the admimatratxon of the 
atandard treatment — 

Carbon tetrachlor 2 c.c 

OL chenopodtum 1 c.c 

Paraffin Uq 30 c.c- 

At poatmortem he waa found to have had well adranetd portal drrhoaU with 
little lirer rtatr ye and there was acute otenaia of the reniiniag hrer tMue. 

In the European ward* of the hospital v^rtim ktpahtis was common and 
annilar cases occurred amongst the African pacenta. A diagnoaa of infective 
hepatitis was only made m these casea, b o we v e a ' when other conditions had 
bfCT excluded (such as tcroc hepatma or amoebic hepatitis). On the whole 
this (hsetsfi was more aer er e in the African and ran a longer comae whh a 
more msAed icterus, and thu wsa presumably due to thor having leas liver 
reserve. Treatment was by low ^/hlgh carbohydrate diet as far as possible. 
Dieting was always very difficult as it was precocaDy unpotoble to make the 
patients understand the importance of only taking the food gfreao. Unless 
ctrefoily watched the men would tlwaya take extra food cooked in the usual 
palm oil or ground nut oQ stew 1 

Amoebic sbscesa was only dUgoosed once but amotht ispaAftx was 
common. The usual ugtis and rrmptoins were low or moderate fever with 
•ome ieucocytoila, and complaint of vague upper ■bdomlnal pain and mtSges 
tiDit, The Uver was usually palpable and tender and a slight ictena was 
common. OecasiooaUy well marked jaundice was seen In many instaiKes 
DO definite history of previous dysenteric svmptotns was obtained from the 
men. This was often doubtless doe to language difficulties when dealing with 
men cnlitted from bush villages where eniy a local dialect was spoken. On 
repeated otaminatioa of the stools, cysts or active trophoxoites of Estaswfra 
haioiyUett were found in about half the cases before t r eat m ent was started. 
In the others positive findings were obtained after some diya* tr ea tm ent with 
a daily dose of 1 gram anetme H CL AH the patients responded satisfactorily 
to a cour se of 10 grams of emetine faydrochlor wrth setthog of temperature and 
cloaiing up of symptoms. In aome, however cysts were still present m the 
ttoola and they were gtven a 7-days course of E.BJ and stovarsol, getting 
the full course gtven to Afticin patieaCs admitted snth fironk amoebic dysentery 
Tr ea tment with retention of enema ta of qomoryl was not found prsctkafale 
in the African wards. 

TBTFAXOKaiUlIS 

Trypanotouu siis being endenuc m the Osmbia, the disease was commonly 
seen in the troops enlisted in the cokmy Cases were also seen amongst men 
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from the Gold Coart ttHo had come from a sleeping sickness distnct, and there 
were other cases of men apparently infected after reaching the colony, as also 
occurred with a few Europeans 

Symptanu and Stgns In no case was a patient seen showing the local 
changes at the site of the bite nor was such a history obtained- The men were 
cither admitted on account of the posterior cervical glands bemg enlarged with 
or without discomfort or on account of increasing lethargy cither phpical or 
mental, and complamt of persistent headache. Often the soldiers had not 
reported sick but were referred to the ILM O by the B N C O m chsrge, 
who had noticed a fallin g off m the man s mihtary effiaency Sometwnes the 
true state of affair s was only disc o ve r ed after a man had been up on charges 
of lizmess or insubordination. The early diagnosis of the disease, which was 
insidious, depended chiefly on the alertness of the Europeans, mcludmg the 
R.M O of the man s unit An mtefligcnt African orderly would often spot 
the change m the man s mentahty when a European only thought he was havmg 
one of the dumb spells which the best of the Afncani are prone to show at 
intervals 

The finding of trypanosomes m the pcnpheral blood was the exception 
rather than the rule and diagnosis chiefly depended on gland puncture and 
exazmnatioa of the cerebrospinal fluid About half the cases had nervous 
system mvolvement with cells m the C S J* increased from 30 to 1 000 per c-mm^ 
a positive globulin, ind the total protein content increased from 30 up to 80 mg 
per cent. The glands in most cases were soft and clastic but m the more 
advanced cases the glands had reached the hard fibrous stage. In the Gambia 
congcmtal bilateral ptosis was not uncommonly seen, and this gave nsc to a 
mistaken spot diagnosis of trypanosomiasis on more than one occasion. Pyrexia 
was not a marked feature and no typical temperature was recognized though 
an irregular low fever was not uncommon. Dryness of the KVm which had 
lost Its healthy ihmy appearance was seen m the more advanced cases and 
a few showed a transient oedema about the eyes and face. The more advanced 
cases might even show a maaklikc appearance sumlar to that of Paifcmsonism 
Cases of glindular fever were found m the European wards and often the glan- 
dular enlargement found m the Africans without any other very defimte signs 
or svmptoms was similar The absence of typical bloixl changes and the finding 
of trypanosomes on ^ndulur puncture, however made the diagnosis quite 
dear The Paul Bunnell agglutination test was not found helpful as negative 
results were found m apparently definite cases of infective mcmo-nocleosis, 
^Vhcthe^ this was due to some error ui techmque when preparing the sheep 
cdls or to Its being a different virus infection we could not deade. 

The technique we found most satisfactory for gland puncture was as 
follows — ■ 

After cleaning the skin with spirit the chosen gland was firmly anchored 
between the left thumb and forefinger and a perfectly dry needle was pushed 
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ontufta or wEtr AmcAK ■noon. 


Into the gUnd imd poked iround. After withdmrtl the needle ww eogigcd 
to « dry tynnge wbo*e phinger wm ladf dnwn bide ijid the content* of the 
needle iqmrtcd artfully on to i *Hdc. After rcmonl of the tmaJl phig of 
blifk tkm the cover ahp vm put on end the chde exsimoed Ftihtre to r em or e 
the plug of aJun gave too tlu^ « film for nttAfactory ejaminaaoa. Before 
touting treatment *11 the pab^tt had * C,S F examiiuticm tad vfeie fully itmati' 
gated by the opbthalouc apeoahtt. The routme courae of trentmort conaztted 
^ jntncvwiou* in^ectioti* every S day*, *t»rtmg mth four do«c» of wrtiypol 
! gramme and ctmanumg with 2 gramme do#c* of tryparaamide The total 
doaage of ttypammidc depended on the cell oJtmt jmd protein content of the 
C8 F which WTO checked at mtemd* The patitot mo tJao re-ccanjlBed 
regularly by the opbthilmologitt chmng treatment. No tocric effect* ffwo 
trypxmmj^ vrere ctoted with doaea up to a total of 24 grammes. In many 
e*at» nsual acuity iva* apparently uDpnmd but tho ir*» probably due to 
the patieoti becoming more co-operitrro a* the lethargy wocre off I have had 
no pmonal experience of treatment amh pentamidine (M k B. 900) which 
ma grvmg \-ery alanmng reaction* crwing to at effect cm blood proaiire 

The rewlta of txearmem depended on bow rariy t>* diaeaae rraa diagnoaed 
and treatoMSit >taned Ctae* with only lymphatic or otAy nervoui tyatem 
jovolvemem were made fit to mum to duty hot more adranced caie* with 
hj^ C S F ceil count* tithe? did no* re^ioad auffidoiUy or relapaed later 
and had to be medsafly boarded. The na^onty of Afrkaa aoldim were not 
tr*dt»meii end were therefore n« employible unlei* fbaohittly phywcally fit 
P»twn» fit to be returned to then umta were kept imdeT apetial obaenration 
there and »mt hack to ho*pital for review and repeat etaramaboo erf thetr 
C S F after •otne week*. 


TuoncM. arroarn*. 

There were nlway* one or two caaea of tropKaJ myoaiti* m the medical 
ward*. Tina condition waj chiefiy •een in the nauTt* of the Cameroon* or 
the Eaitem jwonnee* of Nigeria The men were admitted to bo^tal with a 
complaint of pdtni and swelbng m tmisclc* uauaffy of about 1/52 duration. 
The cocniDooeat •ituitKma were in the mu»ck* of the lunb* but tie cheat 
and abdomuvil waff jmnclta were also affected on occauon Usually there was 
only one lesoo but lotpctime* a man would be admitted with two, or a accood 
Uaioo would drreiop whilst m hotpiwL Apart from tba dUabdity t3» men 
appeared to be in reaaonably good genanaJ condition and no atuaai &ctor or 
rebtionsbip with such conditions a* filanaais, hdrmnthiacs, or aidcle-ceff trait 
could be dacovered. These cue* were inveatigated rurgvadly and hiftt^ogicaSy 
by Ln-CoL LEcmiAM Gaum and Major Ev««, and the condition wa* con 
aidexed to be an acute degenerxtire condiboo similar to Z^iker a degenerxtkai 
which might go *a far a* supjmxation (p ymn y oaitb) when ittphyiococol 
b»ctcri*«ni* mpertened 
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The clinical feature* were moderate pyroaa and a tender diffuse or arcum 
icnbed swelling m mnscles, which might show marked heat and even fluctuation- 
Treatment consisted m rest, by splmtmg if ncceasary and the admmistration 
of analgcncB a* required. About half the case* were given a course of either 
Bulphapyndme or sulphathiaiole, but their progress did not differ matcnaTly 
from that of those left without chemotherapy Too early surgical mtcrfcrcnce 
had to be avoided as even cases apparently showmg abscess formation might 
subside satisfactorily If however the temperature began to swing and a 
well-marked leucccjliosis developed, surgical drainage was required. The 
usual period of hospitalization for those case* resolving spontaneously was 
about 3 w e ek s and longer for those requiring drainage. One fetal case was 
seen with extensive abscess formation de^ to the pectoral muscles from which 
■many pints of pui wcre evacuated. This man was m very poor general condi- 
tion when first seen and died of bronchopneumonia in spite of energetic 
treatment. 


VTTAailN B COMPLEX DEFICIENCT 

Patients were admitted to hospital ahowmg signs and symptoms mdicative 
of varying d eg rees of defiaency of the vitamm B complex. Deficiency 
disease was most often seen m new recruits enlisted from up-country bush 
Tillages and was not often seen amongst soldiers on army rations. 

In some cases the cardiovascular system was chiefly affected, whilst m 
others nervous system lesions were more prominent and sbn and tongue might 
also be mvohred. Many complained of anorexia and flatulent dyspepsia. 

Usually cardiac symptoms were the most prominent and the men were 
admitted to hospital on account of dyspnoea weakness and oedema On 
examination there might only be oedema of the ankles or all stages up to general- 
ized water loggmg Often the patient s appearance would suggest nephritis 
but albuminuria was absent or only shght. The pulse was of low tension and 
there was tachycardia with marked cardiac dilation. The heart sounds tended 
to be evenly spaced and accentuated with rcdupbcation and syitohc murmurs. 
The nervous system lesions usually seen were reduced or absent deep reflexes, 
bypersesthesia of calf muscles and d ulling of sensation over the shins These 
patients often showed a positive squatting test, bemg unable to arise from the 
squatting position without assistance The other evidences of ntamm defiaency 
looked for included angular stomatitis, thick enin g of the scrotal wVin crazy 
pavement appearance of the skm of the dorsum of foot tnd front of lower leg 
and atrophic glossitis. 

Treatment in all cases consisted of strict rest m bed adequate diet and 
large doses of mannitc. It was not found necessary to administer pure vitamins 
in the form of thumin nicotinic tad or riboflavin The accompanying anaemia 
was treated by large doses of iron and when nece ssa ry hookironn infestation 
or other mfection was treated during convalescence 
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DisEms or WEST Anacji:* moort. 


nOCLE-CEU. WfEASE, 

M*nj hundred* of ci*e» were tested by Major R. W Evaki for tKkhng 
and the *tckle>cen trait wu found in 20 per cent, by mean* of aetlcd blood 
prcparatumi from a finger pnet In only a few instance*, bu v fe \ er had the 
men any symptom* or ditabOity In otac* with tug g e »ti\e symptom* or sign*, 
ttdkltng « trro in the Tenou* blood was ahngr* looted for u by the fotmol 
nCne method under liquid paraffin. Uc did not find gitm anaenua to be 
a common occurrence and In those showing anaemia there were ahraya other 
factors present such a* hookworm dtscaac, chntuc malana, yawt, or nutritional 
defigenoes. We agree with Wintiiobc that the term dckle-ccD diseare u 
preferable to ticile-<efl anaemia aa acnoua and eren fatal compheanont rosy 
be present without the anaemia bong pronounced. We saw cases with irmptom* 
due to the thiombacii secondary to dcUing suggesting acute oateomyehus, 
perforated pepoc uker Tanou* cerebral letiona with parese*. Treatment was 
purely symptomatic and serer a l at postmortem showed endcnce of pre\Too* 
thrombora with old infarct* m brain, spleen and bowel. TTie majority of case* 
when first seen had already reached the stage of small strophkd spletn. One 
man, hosrever with aerere anaemia and haonolytk ense* was considered nm 
able for splenectomy The treatme n t was highly succeadul so far a* the tnaesua 
sm coocemed but gx%e rise to an onexpected complication. PoDowing open 
tKm, be bad extremely aerere sttacfca of inahgnant tertian realana requiring 
the admnustmtOQ of mtn v eoous qouune and the contmtation of suppresaire 
mepaenne indefinitely as in the European. Dunog hi* malarial attxcha blood 
tmetra showed the presence m the penpberal blood of tmfignant tertian parasites 
in all stages of development as is usually seen jost pnoe to death in an orer 
whelming attack of cc^ral malaria. 

SuUe-ceQ dt*^**** must always be borne in nand in dffiercntul diagnosis 
in Afncxns shosnng mdefinhe cerebral sym p to ms, rbcutmtlstn~like pans m 
bones and joints, aerere abdominal paw or leg oJcmtioa. Yaws moat alw^ 
be first excluded. Treatmcm ta usoally not rery aatufactory but correct diagmsia 
will prerent annc.ee wary operations betog attempted. 


UALAUA. 

Being in a byperendcmic mabgnam tertian malana area there was prscncalfy 
100 per cent infection of the Europeani. but the Afncana had rery hole stek 
nets dac to mi Una. It was noticed, however that on moving from one colony 
to another a certam proportion were admitted to hospital with an acute malsnal 
stuck. When the Afrtcam went down with malaria they osualty had a ngor 
temperature up to 103* or more and complained of severe headache. With 
prefioe swextmg tempciatare came to normal snthin 12 hours and the men 
srere symptom-free. With these attacks parasnea w ere usually found In large 
numbers in blood smears It was usual to girt a 3 days course of u e atment 
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only and return the men to duty In many cases the patient* *ymptoms had 
subsided completely under misL A J* C before the result of the blood film 
had been reported- 

Over a period of 1 year only two cases of chrome malarial *plenomcgaly 
with anaemia were »eeiL These responded to treatment with adrenaline and 
quimne followed by large doses of iron No case of blackwatcr fc\xr was seen 
m an African. 


DTKENTERT 

Second only to respiratory infecnons in number were the admiasions for 
dysentery Approximately tince as many case* had baallary dysentery a* had 
amoebic. None of the bacillary dysentery cases were dangerously iH and onl> 
one case of Shiga was seen 

The majority of the men were treated by sodium sulphate alone and 
only the more severe cases were given sulphapyndme sulphaguanidine or 
succinylaulphlhiazole. Only one case out of several hundred was complicated- 
He developed multiple arthntis which took a long tune to clear up Quite a 
large number of the cases of acute bacillary dysentery were found to be earners 
of amoebic cysts, and required further treatment after recovery from thor 
acute mfecnon. Amoebic dysentery was treated by ten daily injection* of 
1 gram emeane hydrochloride followed by 3 grams E.B I and 8 grams stovarBol 
daily for 1 week. The men did not complam of syniptoms ref e r a ble to these 
drugs as did Furopeona under similar treatment and there was often difficulty 
m keeping the men confined to the ward quite apart from being kept m bed. 
It wa* found qinte impotsible to treat Africans by means of qumoxyl retention 
cncmata as suffiaent staff was not available to keep the men m to rctam 
the drug One fatal case was seen m a man who had very extensive chronic 
lesiona affecting the entire colon- Quite a number of case* of abate dysentery 
were seen due to mfestaoon with BaltuiUdium coli These cases cleared up 
satisfectonly when treated by sod sulph- m the routine way used for the leas 
severe btcillaiy mfcctions 


HELMINTHIASIS 

As has already been mentioned minor hookworm infcauticm was common 
but only small numbers of case* were admitted pnmanly for this condition 
There were, however three men admitted with gross anarmia and circulatory 
failure whose haemoglobin had fallen to below 20 per cenL and who walked 
into the hospital m this condition One was given a preliminary blood tran* 
fusion and all three mtensivc iron therapy ^fore the use of anthehmntics 
After the use of carbon tetiachlonde had been discontmued they were given 
oil of chenopodium only in the absence of tetrachlorcthylene. Round worm* 
and tape worms were quite often found and successfully evacuated after starva- 
tion and administration of santonin or ext. filias. The tapeworms were mvan- 
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DtCCDfflCN. 


tbty Tama tgftnata &nd ilmoct thnyi the worm ame away u ita entirety 
c omp lete wnh head. 


TAWI. 

\twa wta utunBy one of the ma^or auaca of diaability amongit die 
African troopt and Urge mimbcn had boM and joint or al^in leaiona. In tome 
the yiwa was the cjiiae of admiaDOO to hospital vrioUt m many others yaws 
le»oia snfficitmly severe to require energetic treatment were inadental to other 
cotnpUmtt. A special ward on the surgical aide was opened for these aot£en 
and treatment with or sohiu was ttmctl then could be tfis- 

charged and tormnne treatment as out panents. 

>iuacte TTPHta. 

The last disease suScientiy senoua and common to warrant mention is 
munoe typhus, of which there were usually one or two cases m hosphtl either 
in the AMcan or more rarely m the European scards. In the African patient 
a rash was not typically seen and dt sg aoso depended on a nsujg btre of the 
\\ eil Felix agghitmatuin test. This me m titie continued after the padeuu 
temperatores had settled and co c T a k ac eDce was wtB eata bl a he d. The main 
symptoms were headache m the marhed ing e as p ig Uasrtude and 

a ft oi m a. Some had srdi taaihed diarrhoea and entenc fever was suspected, 
but with the nemg ntre of OX 19 there was no m crc aa ing nse In the Widal 
which was variable in protected mdmduols. The pulse«rate also was higher 
than would be expected in typhoid. The treatment was symptomatic and 
though ncoe w er e aenously lD aD r e c ov er ed snth a return to normal tempera 
tore bv lysa uiaaDy af ter 10 day s sustained tem perature of about 102“ F 

Dneemov 

Dr 0 CartaJchteJ Low Mtfor Mohkat Ltctn m lus my interesting 
paper does oot mention syphilis or leprosy among the mtnra he had to deal 
with. In the old davs in Uganda srphihs amongst the nabvea waa very co m mon 
— so much so thst a special commisaton was sent oat to lOTesbgxte it tome tone 
after I had rctorned to England. There la no doubt that the African oarire is 
often a pathological museum. When doing oatopsits on sleeping-skhnc* 
cases m Uganda one usually found endcoce of old auhriM (enlarged and ptf 
mented spleeca) dysenteric ukcrationa, three or mora helminthic mfeebont, 
inchiihng mteatmal bilhamil disease, and different blood filtnae. Ma^ 
MuKtAT LtOci does Dot menbon filanae. but of course under war conditions 
it would not be practicable to make ertended obs et r ati ons upon these. 


Dr 0, 0 Cbestenotn My cxpcneoce of African nabres was before the 
introdoebon of the snlphonaimdes, but m 16 years I nerer discovered an 
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empyema, although the mortahty from pneumonia vns very high One 
fretjuently saw scpticaenuc cases and meningeal infections but nc\’er an empyema 
I am mtcrcsted m the statement that cases of trypanosomiasis detenorate 
when they have an mtercurrent attack of chickcnpox. One wonders whether 
the ’V’lrua of vancclla had anything to do with the breaking down of the bamers 
allowmg the trypanosomes to get through to the central nervous s>'stem. 

Were there any cases of bilhamasis, itnd were the cases of caremorna of 
the liver in any way related to this condition ? 

Sir Phnip Manson-Bahr said the subject of nckle-cell disease was one 
to which considerable attention had been drawn m the United States, and 
comparatively few cases had been described m West Africa.* 

The mam pathological lenorit appeared to be the fibrosis of the spleen 
and changes m the liver but the occurrence of cerebral thrombosis would 
appear to be new ' 

Another pomt of importance m comparative mediane is the tolerance of 
different races to different diseases and drugs Major Murray-Lyons men- 
tioned contra mdications for the use of carbon tctrachJondc in Afneans. Though 
he had given much of t his to Europeans and Indians he had never had any 
senous concern about its effects on the liver The native has two weak spots 
— the lung and the liver and one must r esp e ct these m prescribing treatment. 

The other pomt which arouses mterest is the ^ding of jaundice m 
aasocation with amoebic hepatitis. He had only seen two instances of this 
in his life and on both occasions there was a suspiaon that it was combined 
with infective hcpatitia but jaundice m association with amoebic abscess 
of the hver appears to be very cxceptionaL 

The other pomt on wiuch he would like to comment was gland puncture 
According to Kirk s method, this is the most useful procedure end can be 
uppUed to infections other than trypanosoiniasis and leishmaniasis It could 
also be used for demonstration of Sfnrochafta paJbdum m the lymphadenitis 
associated with syphilis. 

He considered that the present emergency was most smtable for general 
papers such as this. 

Dr R Brunei Hawes I have been much mterested m hearing Major 
Mcrray-Lton on our conditions m the Gambia for they resemble m some 
ways conditions m the 

Carbon tctnchlonde appears to be definitely dangerous to people whose 
diet IS poor m calanm and first-class protein. I used to prohibit the use of 
this drug for these patients The poor high-caste Hmdu who was not taking 
milk was an esarople. 

Surra E C. (If04) Tmns R,S<k tnp Mtd Hyi *8 2U9 
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sb!/ Tiwwa legtuMie wid »Jmo« ihriy* the irorra came iwaf id fa cntjrrty 
coTEplete vTth head 

TAWB. 

^ rw» w»» natonBy ow; of ibt mayor cauan of dmbibty arocmgtt d» 
Afncin troopi tod Ur^ge numbera had b<^ and joint or »bn Jcbxhm. In •ome 
the ^Tn wu the came of admiuion to hoipttal frhn«C in nunj' othoia yim 
Imotu Rifeot.miy •ercrc to require energetic tmtjnent frrre iKadtntal to other 
complamta, A apecud ward on the nogical aide op en e d for theae •oidkr* 
and treatment rnth "NA-B or aobita wrm» •tarred. Many then coold be <£»- 
charged and ccntinut treatnveirt aa oot patienta. 

irracre rrpHta. 

The lart diteace cu£cient}y cenooa and ctTmmoQ to wnirsnt mcotion la 
muniic tfphoa, of wtuch there were tmtaOf one or taro dae* uo hojpital, ether 
to the Aincan or more rarrfy to the Eoropeao ward*. In the African patient 
a nth wtt not typtcally teet) and dtagnout depended oo a n^ng titre o| tbe 
WethFehx ag^hituacton teat. Thia n«e to titre eontimied after the pattenu 
tempenrturea had fettled cad coaraiescettce tm 'well estahhahed. Th« auia 
•jna^OTRi were headache pain tn the back, marked iitmaauig Saacinide end 
aoomu Some had weO marked diarrhoea and enterk frrer was nifpected. 
but with the ruing otre of 0\ 10 ibcre waa no lacmgng nae in the \ndal 
which wai t-amble m protected mdinduaU. The polae-taie abo -waa blghn 
than would be apcctrd tD typhmd. The trwitoent wa» lyn^omabC and 
though aome were •tnoualy ill all recorwd with a return to natrnal tempera- 
ture by lyro uauaHy after 10 day* auatalwd temperature of about 102® F 

Dtactaaiaw 

I>r 0 QumMael Aljqor Mubut Ltck lo hit wy imeretting 

fttper doe* not mcntioo «yphilia or kproty among the oatiTe* be had to deal 
with. In the old days m Uganda cyphSt* craoogit the natiTta wt* rny common 
— *0 much ao that a •peoal commianon 'waa •ent out to hire*tig*tc n »oijic tone 
after I hid rettimed to England 'niefe t* oo doubt that, the African naare u 
often a pathologica} raiueum. \\*hea doing autopnea on >leepmg:-«idtneM 
c»*e» in Uganda one udaBy found evideoce of old malaria (enlarged and pig- 
mented tjrfcem) dy*emcfic ulcerationa. three or more hebiuQthrc tofcctioai, 
indudmg mteadnal biThtmal diacaae, and the didercnt blood filanac. 

Mciout Ltow dew* not mentjon filenae hot cf coutac under war condjocni 
it would cot be prxctxaible co make extended obaervattom upon tbcae. 

Dt C. C. ChMtsniaai My etpenence of Afncin nacTo wa* before the 
introduction of the aulphonamidea, bat is year* I nerer dtacoroed an 


DIBCUS5IOS. 


299 


for 2 dflyi and then coll*p»ing on deck. On admi»non he was deJinous had a 
red-cell count of 800 000 per amm. and 80 per cent, of his red cells showed 
Bicklmg withm 2 hours He did extraordinarily well on transfusions of whole 
blood and was discharged, well, after about a month m hospitaL 

In contradistmction to the routine mentioned by Major Murray 
Lyon wc treated practically every African in paOent for worms The great 
majority were infested mth hookworm round worm tapeworm or whip wmrm 
— some had every vancty — and it was my routme to carry out a de worming 
with oil of chcnopodium a few days before the case was due to lea\e hospital 
Thii treatment would probably not remove all the worms, but certainly great 
numbers were evacuated 

I was most mtcrcsted to read m a pnvate letter which reached me a few 
days ago sent from another military hospital on the Coast that they had two 
cases of bla ck w ater fever m Africans in the hospital Blackwatcr fever as 
you will agree, is cxcecdmgly rare in Africans and 1 wonder if we bj treating 
malana m the Africans with ana tnalanal drags are not breaking down their 
immunity in some way I have always believed, and probably always will 
believe, that qmnine, or its aflied drugs has something to do with the produc 
tioa of blackwatcr and it will be most interesting to see if this disease increases 
among the Afncan troops, thanks to our treatment of his malana. 

Finally 1 should like to menoon how useful the sigmoidoscope was m 
the dugnosis of dysentery and 5 trutruom infecaon On many occanotia when, 
the laboratory findings were negauve — and there was often a double check 
both the patibologist and myself examining different specimens of mucus — 
the case was re f e rr ed to our surgeon who was an enthusiast with the sigmoido- 
scope and an expert diagnosacian of what he saw He took a re cta l swab from 
any affected area that he saw for further laboratory exammaaon but hia own 
prtmsionsl dtagnoeis was to be rehed upon m the vast majonty of the cases 
which he examined. I know he has a great number of records of these cases 
and I hope he may pubhsh his findmgs m the near future. 

Ueirt -Colonel Bomford I would like to congratulate Major Murray- 
Lyon on the thoroogh review he has given us I served on the Gold Coast 
for s year and have one or two pomts to raise regarding m Africans 

in that colony On one occasion wc had an admission of several hundred 
soldiers returning from East Africa, mostly with respiratory infecaons mumps 
and chickenpoi Chickenpox was very severe and m some cases difficulty was 
experienced m diffcrentiatmg it from yaws We were told that chnienpox 
could last for some weeks, but m cases where the skm erupaons persisted our 
pathologist was usually ible to demonstrate spirochaetes The lesions soon 
cleared up with a few doses of rs.A.B ^aws of the feet was rather exaggerated 
and many cases of fissuring of the feet due to other causes were sent to hospital 
as yaws. 
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Our ctK* of «TebrT»pin*J fever feeponded well to Rilphapyndine. We 
made * euiproBoo of brcieiwrp tablm with gum »c»cf* for intnurnacuiar 
u»e tnd ihi« w*» cffcctii'c though pamhil 

W e »I*o had an interotmg ootbreak of heat exhaustion A omt that aru 
used to marching “^3 mik* a daj sn East Africa, returned to the West Cowl, 
fihcrt after marciung some ira^ through low Jjing plains, on a day whea 
the bumicbty high some 20 & \fricana and a norobef of Europeans feD 
out on the hne of mardu In all fourteen Africans srtrt atbtdncd to hospital 
four of ^hom I'erc >'07 ill and two died The rerosinder tesponded weC to 
saline mfuson m most cases dianntK improirment was noted after lOO 
or 20t> c-c- hid been gi ven mtravenoosly 

Another disease we saw in Africans was paychooeuttMis, a conunoo 
svmptom of which was pandraa 0# the nghi aim. It wsa of the byttencal type 
and no treatment in hospital had any effect. lo some cases tkt* condiaoa 
appeared to be due to a /sju, and the patient assured os that he could be 
cured if he were allowed to letu i n to his own village fbt appropr u te nacive 
treatment Of more interest was effort syndrome amongst West African 
persooaeL Twelve tvpical esses of effort syndroroe, aimost all m aemi-educated 
\fncatu who had seen aemce iQ East Afrtct, were ducoreml and sntdkd 
b> Major D fr H GcanAan, who fa, I beCeve going to pubfiah a paper on 
this subject M e had t oumber of paaenta with psyrbosu. 

Another lery c o mm cr u daeaac m the Gold Osa« ts gtunea worm uafearttjoo 
These cases were all deah wrth by the autgeoos who foond that twitoog them 
out 00 s msteb cock was still the best form of treatment. 

For bjlhamam of the bladder we used sribophen in preference to other 
forms of trcanneni 

0 r A Felix asied if cases of one 0/ the cntcnc ferers, espeatfly para 
TTpboid A fever occurred axooog the local population in the area, while the 
troops, who presumably had been inoculated agamst TA.B remained free 
from these infectjcms He shn ctked if Miyor MuWutT Ltc« could give more 
mformation about fus cases of munne r^bus, eapeoiBy how early in the 
disease a sigruficant agghitmanon resamoe with Profem 0\ 19 had been obtained. 

The PmM«Qt Str HuoM Scoit Dr Stjlvots has already asked one 
questiOD I had m mmd. Were some of iheae pa&ests with tev p c chickcttpoa 
described by Major MinuuT Lyqcs cases of afastnm ? The two cotwhoems 
arc easily confused 

Speaking of cerebrospinal fever one of the most acute of cerebro- 
spinal fever that occurred m ror expenesjce was donng the fast war An 
officer was retummg home from the mesa, reding from one side of the path 
to the other when two sergeants, thinking be was drunk, offered to take bun 
back. To them he said, I am not dnndt, but v erjr lU. Ho was taken tt> 
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hcwpital, where he died within 36 hours Were the memngococci typed m 
Major Muhsay Lyon s eases ? I know of two men both earners of different 
types of meningococci, who \Tere segregated together and m time infected 
each other They each developed cerebrospinal fever caused b> the type 
harboured by the other 

Did any of the cases of infective hepatitis referred to follow yellow fever 
moculation ? 

I saw a great deal of tropical rayositia when I was a young man and even 
wrote a paper on that subject None of these cases was streptococcal m ongim 
There was at times very great enlargement of the muscles and rarely did they 
clear up without operation. 

Hajor Mnrray-Iiyon (m reply) Syphilis was hardly seen at all. The 
other venereal diseases were common and every Afncan soldier had gonorrhoea 
at least once a year Syphilis was very rarely diagnosed. 

We did not see many paoents with leprosy because the vast majonty of 
our men had been enlisted a very short time ago 

I saw a few pttients with bdhamal disease. There were one or two cases 
of S manttmt infecuon and slightly more of the other type It was not common 
amongst troops and we had to deal with oo more than one case m hospital 
at a time. We treated bilhamtsia with ttibopben. 

Major Evans has brought back a ma«i of material on si ckle -cell disease 
I imderstand that he is preparing a paper on this subject.* 

Jaundice was quite defimtely seen m Africans with amoebic infection of 
the liver I would not like to say that it was the effect of the amoebic infection 
but the ^undice cleared up whilst the patient was having the usual treatment 
with emetme I think the jaundice on the whole cleared up faster than ordinary 
infective hepatitis jaundice. 

Amongst the population m the Gambia there w ere quite extensive out- 
breaks of alastnm going on with deaths among children The cases described 
looked far more like severe chickenpox, though one or two of them might 
have been some other condition and not chickcnpoi 

I was mterested to hear of the high loadence of enlarged spleens reccntlj 
found m West Africans in the Gambia 1 hsd occasion, as a part timi» hobby 
to e x a m i n e avilians of the local population and a very large proportion of the 
children had defimte splenic enlargement. I found 50 per cent, of the children 
had grossly enlarged spleens and ibout 20 per cent, amongst adults 

We also had a certain number of cases of worm infection which were often 
taken for cases of amoebic dysentery and m which the pathologist faded to find 
any amoebae or cysts. Guinea worm was frequently seen and was treated by 
the surgeons. 

•Evans, R. Winston (1&+4) bidding phenoromon in the blood of West Afncm 
natnre* Traits R. Soc, trap AfnL Hyj *7 4 281 



302 


Jso ca»cs of entenc fcvtr »ecn m Euro p e an * or Afneaia. In the 
c**e» of muiirrt typhui the rmng dtie of B prUna 0\ 19 occurred htc fai 
tome cate* *t late u the 2ltt and up to the 30th day The nte of btre \‘tiled 
from l£00 to 1 1000 

We had many of infectlre hcpatitu m European* wilhm 3 raootht 
of yellow fcrer inoculation. Thu fc^owied Inoculation with two batches uted 
In tht* country (October l&C, and again December 1942) 
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COSIMtTNICATIONS 


PIGMENT METABOLISM AND RENAL FAILURE IN ACUTE 
SULPHONAMIDE HAEMOL'iSIS RESEMBLING BLACKS' ATER 
FEVER. 

BT 

HENRY FOY* 

JOHN GLUCKMAN Major 
(PatMagirt South Afnam iSeScal Corpt) 

AND 

ATHENA KONDI 

From tke IVtikamr 7>urt Ratarch jLahoratones 


iNTBODCCnON 

The vanous intntvasciikr ha«noly»« will broadJ> r es e mble one Rnother 
in their blood pigment metabolism and other blood changes This has m 
fact, been formd to be the case m such conditions as blackwatcr fe\ er mcom- 
patiblc tranafuaioni haemolytic jiundice and haemolysis fr o m various drugs 
The extent and duratioa of the haemolytic process will obviously affect the 
amount and types of pigments found, as well as the other blood changes 

Numerous reports have appeared during the past few years describing 
acute haemolyais following the exhibition of different sulphonamidcs Some 
of these reports have dealt with cases in which it was unpoeaiblc to say whether 
there was actual!) any mtravascular haemolysis or not, the authors merely 
describmg dart unne no blood counts or spectroscopic ciammations of 
the plasma or unne having been made. In other cases it seems that haematuna 
is being confused with hscmoglobinuna. Disregarding these uncertsm cases 
there arc, however a number of undoubted examples of acute massive haemo- 
lysis accompanied by hacmoglobmaemia and haemoglobmuna following the 
administration of suiphonarmdes and accompanied by profound &lls m the 
red cell counts (Harvft and Janewat 1937 Kohn 1937 Wood 1938 
Strasser and Smcni, 1939 Keefer 1939 Tavat and Shepard 1939 

Giluqan and Kapvice, 1941 Quick and Lord 1941 

• Our thsnka due to the Director Gznerai. of Mbdical SiamcEs (S JL) for jjct 
mimon to publoh thu case ted to Dr Joseph Goxsian of the tV’rtwttertrand Univeitity 
for the hktolosica] aandnation *nd report . 
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fCLTROXUUDE UAZMOCTCU:. 


In tlte cue outlined below complete quantiutite pigment ettmuticni a 
blood and nniic we r e made, and correlated with other blood findmgt, ao that 
a coenpanaon betw een the pigment iDCtabohsra m thn condhioo, blackwite 
fever and the other intravaacular haemolyaes wai pocalble, bringing out tbc 
reaemblancea and difference* between them. 

■\a win be *c«n from the findmgi, there wa* a topical acute mtravucular 
haemohau, accompanied bj methaemalbmmnaania, Ka^mn h iTtT u t^rwTnij, and 
intracorpaacutiT methaemoglobtnaemia and fall m the red cell co un L Tenmn- 
ally the patient became anuTK and azotenuc, died, and a poctmortem was done. 


RipoaT xxii Poantnrm FiNiaxas. 


On 16th Fe b f UMi y 1(1*3 a Enropcan male was ad i idm d to hospital anff am t frm 
an a-iaiiatou* dnrnatita of the arm, wloch, after admiarica, drretoped htto a crihifttau 
Ke was ctm 15 fr imwix of benzyt-aidptiaidlainMie AL tc fi. 125) over a pniod of 3 
dan 

ISth Ftbimtr — \ftar ia. < i r iin I* a tlifhi icteric tint of h« ctadioactlnie 

wn noted. 

IWA Ftin^ry —A ftirtber 3 c ramrrw «ctc anen after wfalcfa the patmu passed s 
q uanu ry of duk eolotired itnnc. 

Fftwmtrr —The sofphaidlsmkfe eras tfisenaanaed as tbc patiau tieunic ctuuiadr 
Ql, deeply jxuodaeed and craaipltlned of pam and eihilxted tenorenesa in both bins and 
ra tile n*Jl-b Udder retkax. His D re x was feh abowt half an inch better the cotsJ marpn. At 
11 a-SL he p m ae d l*D cc of n>ahof an y»<o>o«ged urin e caxtmnng 55 mg per rest, of 
erryfaaaneclobiB wnfa • pH of S 3 (decoometrw). The depcnt rtreakd bswwn fasnlar 
c»a and asorphaua dehca, sad thm was a c osttMcr a h l e BDOunt of aJbnmia. He nhae< 
quntfr paaaed 210 cx ^ ume 1 3 pjn. cnrtafaahac IC6 mf. w cent. cdcsThaeBOQlehBi 
Bad 355 g>f_ per cent of oaethnaiMiloitiii. At 1 1 pJA. a limLet 40 ex was jpsssed 
co ct imm t si ag. per ccol of oxyhsemoefoisn and 4~D tsigpo cetcL of metiisemo- 
ftobin. The pH remaned at 5 3 Kis blood presaur* was 135/90 cyihrcxytes 1 < 
tmlboa per co. mm,, leocncyTci 50 000 per at. mm. 

Cs^ol cross-examiBaoaD both of the fwtkiit and hh wife nrrhidaf soy la s to c j ' of 
malaru. or maUris-like tTtr»<iM or any doasR of propfarUctir qumne and sHdea rijmittai 
attfaattrme, Tvt r i ^ Mi « w» .n y hf itlnaM. lavealed nomdasce of malsTia toi a ntes . 

In rAAtrir>t^_ tiiere was no li n w Ty of previous sdmmwtjatioD of any of the solpb csiaml de 
dnjj s. Rji past hniM v had a otidu g of anv atfcnflcance. 

The tanperatara UDctuatcd ar o und 101 P., with a pulaa rate of lOO The 
of acute i riii »m'tit«r haesMlycts aaaociated wnh the admfraatistkn of mlphanibasde 


. and an boi 

“ O " blood war s enm The psnail (loup wsa “ O ” an 
mere performed before and after tranthmoo Afta 300 cx. 
prticeit hail var screte mur but complsiDcd tf no pain 
lumbar lepon. TTm temperature mac to ll»'4 and the q 
leeov crad from thh crisis withm a few Luuia. 

SUxFdmary — ^The patwttt was dirwsy total unnaiy otr 
oontahiktx both o uij Laoiaj clobin and metheenoglobm (tec Ti 
was tJ i pj to both bdneys for 10 ir>iniitr« with no retuhs. 
phtcoac nBoe was nnnunc to mhicfa bad been added 10 ^ 
Tba ^ei:t erf tint single ■■lumimiuiuMi of aDotit, as wiS be 
the pH of tbc arma from 5<* to (electrometricX B-P was 
uamfiml m was cliai throagb a Y-Cnbr tosetha mkfa ulmr 
quoMxs. Blood oiea, 133 mg per can. By 4 pjn. BvP 190 
100* F., pabc At 6 p ftl a further 5UU exc blood 

150/T) blood urea, 2^ mg. per cent. 


hicr 500 C.C. of Group 
tfirect compatibiHty two 

Karl been a. 1n iiii Wj ei >il the 

1 ths chest or 
stopped. H 


It for the diy was 60 cx. 
t I, p, 303) Disthennj- 


of sudlmn tacsihcnatc. 
n m tbc table, waa to Eft 
120 70 ASOOcx-blood 
with DO inin ^ard iiawf * 
U*> tetapenrare 6^ » 
waa starred BJ* 
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Throughout tha period be toe* fluidi freely by mouth (Tid)k I) but h»d vrm* of 
n*n*e* end he vcffmted prun qunrthle* of bOo «*med flmi Exce m ve per»pii*rion wi* 
a TTurtird feature of hb coodhicm- Detaila of fluid intake and output are ahown m Table I 
VfjnJ Firmary — After a good mght he paa*ed, at 6 ajn. 8 c.c. of moch lighter urine 
ffmtamirtg rrnT y frrjr-r^ of oxyhaemorfobni. BT at 8.30 a. m . 100/65 600 cx. of 

blood grven and at 11 ■ m hepaaaed 10 cx. of perfectly clear unoe Erydirocytea, 2*09 
mtlR itn rrrm leucocytca 32 000 per CO. oom. and blood urea, 263 mg percent 

Gaif B 1 — LTSO-IZOTHIN IRAatUTT 



Lyao-Let j t faiu DOntloD 


P^5 *°**, co ctamed 291 mg per cent, of rocthaemalbumm (623 mp.) and 90 mg per 
cent.^ aa.> haemoglobin (HarCridge rerereoa apectroaenpe) 

23nf Ftbruary — Ptaaed 45 c.c. of dear unne was atuporoua with bouta of excite- 
ment, there wta a detcrioiatlofl in hrs cottlition. BJ was 160/55 blood urea 371 mg 
A complete blood examination done on tttl« dar ia siTen in Table H for 
the other daya in Table V 

The frajBility of the red cella to aaGnc and lyao-Icdthm was aa indicated m Tabica 
UI ^ IV and Graphs 1 and 2 and Price-Jenei curve in Graph 3 The Kahn test 
and blood culture were both negative 
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«rLnur<uin>t iLustounit. 


-AA Fthrwj — Litrie dange blood urea 358 per ccn. B-P 175/55 try Thr o- 
cnea, 34 mUSoB per cu. rmn cod leuujeytc* 30^000 lUlet vcr« bend ct the cislit b«u 
end a jvrti4i cd cmct^ldaalan. Tbai ed 48 cx. of dear mm 

Ft w Mary — TIm wn dtondabed and tba maa raiioral. Blood mea, 

488 m*. per cent. Urtnary ompm foe the day was 15 e.c. 

18d Ftbrmnj — ’’Hie fanpromnetK a tem t d tumedned and he pnacd a Gtde man 
tmne. Blood txica vaa Sll mg, per cent, and the BJ* 140/100 Later ht the ertohig. 
Iwt T u Bm paBent siathHlly cubpaad and died. 


CaJiwi i— tAUxi rtionjrr 



Pasmoinru Rmwr 

Amopay wts perfonwd 5 hotiia tftc death, pcfini*ioft haring beta 
granted for the thenx and abdomen only 

Tkcmx -“TTiere rm do fitnd m ettber pleura. Both hinga ihtnred aob- 
pleural pttectaae and the base of the right hmg rras oedetnatooa. The heart 
tod pencanfiom appeared n u t m al 

AidornttUy — Lttct im enlarged and hard. The gaU-hUdder wall wa» 
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oedematous and fully half an inch m thickncas The bladder was full of cheesy 
black bde but there wai no obstruction in any part of the duct systenu 
The pancreas was hard and the consistency was woody 
The kidneys did not appear grossly enlarged and the capstile stripped 
easily On section they were a deep purple m colour extremely congested 
and oedematous, and it was barely possible to distinguiih cortex from medulla. 
Tbe renal pelvis ureters end bladder were all empty, patent and of normal 
appearance. 

GKAPH 3 — PRICE JONES CDHVES 



Tbe suprarenal glands were small and atrophic. The spleen was slightly 
enlarged congested, hard and of a deep purple colour Except for a small 
encapsulated abscess m the left tonsil all else was normal. Tissue was removed 
from til organs for histological exammstion 

Detailed histological study of this case will form the subject of a separate 
report elsewhere but a brief descnption of kidney liver and gall bladder is 
of interest. 




ito 


eVLTHOKAiSim HAX^tOLTnil. 


In the kidaer the otmtu^ding feature fn$ the wide aepandoc of the 
tubule* by intesacly oedcmatom tuaue, m wfecb the reOailtr fibre* were 
iinurally obnou*. Lying in the oedemauma nuo* were pool* of coagulated 
lymph and focal aggregiuon of pUama ccUa, capecaaily mariced tn the rtgKco 
of the large calycea. The oedema nowhere tended to comprea* the tubule. 
In the pronmal conroluted hibulca the epithelium wa* degcocrttcd and the 
nucia irregular and of bitaire ahapc*. In many are** deaquamated cefia 
from the coTjTolutcd tubulei were aeen to bo lying free in dflated tubule* mr 
nnmdcd by cotinophiiic debria in auch tubule* the baKsnent mcmbruie 
was thidi: and opaque. 

The majority of the ^ommilar tuft* with thor epftheiram, and capmlar 
tpacea, appeared normal. 

There wa* a great difFerencc in the appearance of the kidney m the paraflin 
and frown material. In the former aa atated abore, the tu^ and ctpaular 
•pace* appeared to be nonziaL In the Inncn roittnal, on the other hand, 
where the datortion due to debydratmn i* abaent the glomertiUr tufta almort 
completely filled the cipaule, and the apflce* were ctmaequently rery much 
reduced in aare The tubular cpithebum m the froaen aectiofit abowed much 
less separatios Irom tbeir baaett^c membraaes and the granular debris almott 
filled the lumes with looae masse* «hi^ by no means blocked the mbttlea. It 
seem* to ua that to uiTesdganng the bmological change* that take place in 
these ksunc condinoo* the froaeo mattnal ia t better gtdde to what ts taking 
place than are paxt£n aecttoc*. 

The djatortjon doe to dehydraiioTi, •* wDi be aten from Platt Fig*. 1 and 
2, prodoee* a eery nusleading picture of the change* guing on in the vtneui 
kidney eienstivta. 

TTie dominant feature about the Ever was the total absence of pigment 
from the Kupffer ceil*, and it b difficult to concefre that thi* cxnild be due to 
the rapid fonnanon of bOxnibui. Some frflure of the rcnoilo-eTidQtbeiiai 
a y stem may have been ropczuible. 

In addition the central vein wtt dwtended, and the hepatic cell* m the 
rcisted trabeculae were atnjpbfc the reticulum wai pronounced and appeared 
to be separated from the hver ceil*. The gall-bladder ahowed no attarrhal 
change* or desquamatioo of the cpitbelium. Goblet cella rrerc seen in great 
profadcHi. Oedema of all layers was intense and there were many hwdocyte* 
loaded with pigment 

DrsetmoK 

In deciding whether a case is haestnatuna or haemo^bmona, spcctroacopJc 
CTiminatioo of the plasma and unae for the detection of haemoglobin or it* 
denntjTC* a esaeohsl. The existence of red bk>od ceil* in the urme will at 
once cast doubt on a di*grra*ia of haemoglobinum. In enunimag unoe foe 
htcmogiobin the fluid should be freaMy passed ao a* to reduce clianca 
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of de*truction of any red cella and thua givx n*c to a false diagnosis of haemo- 
globmima. The presence of methflemoglobin m the unne should immediately 
lead to the suspicion of true haemoglobmuna A haemolysis that is sufficient 
to produce a haemoglobmuna will show a hacmoglobmaemia if the blood is 
taken during or immediately before the access of haemoglobmuna. The 
presence of a haeraoglobmaemia is the final court of appeal m deadmg whether 
we are deahng with haemoglobmuna or haematuna. In addition to the presence 
of oiybacmoglobm m the plasma other pigments mdicati\c of an intravascular 
haemolysis inll generally be found, such as haemobflirubm and mcthaemal- 
bumin> In addition, Schurom s test will be positive, and this is regarded 
(Faihlet 1941) as mdicativc of amounts of methsemalbumm which arc too 
•mall to be detectable by spectroscopic examination, even m great stratum 
thicknesses All these haemoglobm derivatives have been found m conditions 
where mtravascular haemolysis has occurred, such as blackwatcr fever haemo- 
lytic jaundice, mcompatible transfusions, and poisoning by various drugs 

In the case reported here ah three pigments were present, as well as intra- 
corpuicular methaemoglohm thus cstabhahmg that the haemoglobmuna was 
due to a pre-ciistmg mtravascular haemolysis. The pigment estimations were 
earned out by means of a Hartndge revenaon spectroscope. 

There u a certain amount of ccofusion amceming the types of pigments 
present m the haemolyses that sometunes awmpany the administration of 
lulphonamides Some authors have stated that they find neither methaemo- 
globm nor sulphaemoglobm even though large amounts of sulphonamides 
have been given (Caknava, 1940) Marshall and Waltl (1937) pointed out 
that smee the oxygen carrying capaaty of the blood m such drug toncaties is 
low when compared with its iron content, there must be some non functional 
iron containmg pigment present m the blood and they suggested methaemo- 
globmaemia, and later identified this pigment but did not rule out the possibihty 
of sulphaemoglobm also being present- 

The recent »pectrophotometnc, and spectrographic wort of Harris and 
Michel (1939) and Fox and Ottenbehc (1941) and Fox and Cline (1940) 
has settled the queitian of pigment metabolism m these aulphonamidc toxiaties. 
The findings of these workers has established that intracorpuicular methaemo- 
globm plasma methaemalbumin, oxyhacmogbbm, and haemobilirubin arc all 
present, and that the unne may contam other or both oxyhacmoglobm and 
mcthacmoglobm. A much rarer pigment is sulphaemoglobm No sulphacmo- 
globin was found m the present case. 

It IS recognized that a greater or lesser degree of methaemoglobinaemia is 
consequent upon »ulphonamide administration. There appears to be no rela- 
tion however between the occurrence of methaemoglobinaemia and sulphae- 
moglobinaemia. The latter is not pofitiixly correlated with blood sulphonamide 
le\-cls but IS dependent on a third factori exs sulphides hence desirabihty of 
restncting sulphur-contammg foods dunng sulphonamide therapy Niblocx 
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BOLrnofUuiDE nuMDCTSia. 


(1&41) ht», however pointed ont thit diet* cooUuung tnlphur hire probably 
DO reUtion to the de^opn>ent of Bnlphaemoglobmieniu. Mcthaanalbomin- 
acmia tt dependent upon the extent and duradooi of the haemolytic procesa, 
and if thi* tt amall and of ahoit dandoii the baemogiobln Hbented will be 
dealt with by the intracorputcolar dispoaal mcchanbm, and haemobOirubin 
will increaae. If on the other hand, the haetDolyna hat been lar^ and acute, 
or lon^ continued then the extracoxpuacular diapotal mechaniam will come 
Into play and the free haemoglobui in the plaama will be broken down to 
haematin and will thgn combine with plaama cy*tallniinm to form mcthaemil- 
btrmin. (FaikAT 1&41 ) 

A point of connderable Intereat it the pretence of intiacorpuacular 
methaemogiobin m the culpbonantldc haemolyaet and ita abacnce to far aa ta 
knoim m blackwater fever m tbe other IntiaTatcnlar hacmolytes nothing la 
known co ncerning iti presence or absence. 

MethaemogiedHo it an oxidation prodnet of haemoglobin, tbe iron moiety 
being conv er ted from the dhnlent to tbe trmlent state. Such convertkma can 
be accomplished by meant of a number of ocddlnng agents, tudi u potawinm 
perchlorate whidi will perform thl* oxidatioa both ta rtco and a aim 

There are, bowerer a onmber of fubetance* aoch at aaJBne, acetaiuhde. 
plaamoqume, ohrabenzene, at well aa tulphonamidet that are not oridiaing 
tgemt ptr tt but which do p r odoce me tha wtn oglohlpaanla (HmBitn 1913 
HEUBTfn it dL, 1923 For and Roimi 1938). In the cate of anfhne ai>d 
acetanflide tbe producaoo of ^amlnophencl and rta deiiTilivet, such at 
qmnatidmloe, h^ been tbown to be neaponiible for metbaetnoglobin pro- 
duction (HEOBrtn & S ut w iu T U , 1938 BmfHEiu, 1942) 

Whether the prodoedon of ^tmlnophenol » rttponalble for the methaemo- 
globinaemta in tbe ette of tulphonamida it uncertain RnnwOTOM (19:9) has 
suggested that tt may be and that teauquiooncs may play a part m the oxidation 
of hacmoglobiQ to nxthaemoglobm. Jaaizi (1940) ftitea that ^ammopbenol 
occur! in tbe unne of ■ntrrrjU given tulpbonaimdea. It baa, however been 
pomted out by Tnosrc and hit co-weekOT (1941) that the testa used for the 
identiiicttLon of ^amiDophencd were not tpiecific, and on theoretical gronndt 
it teem* unlikely that the NH,SOt group could be removed from the tul- 
phanflanude rmg tn rvoo and allow the formadon of the end producti that an 
reputed to be rcspooaible for tbe prodoedon of methaetooglobLn. 

Methaemoglobiocythaeima it of lest tcricu* conteqnence than sulphaemo- 
giofaincythaemia tmee the former revem to ccxyhaemoglobin m a few davt 
and Its disposal can be hast rued by means of methylene blue adminiatratifin. 
It b not known whether the acceleratioo of methaemoglobm dbappearance by 
rrir<TT« of mcthylcne blue t* due to direct leducdoo of tbe methaemogiobin by 
methylene blue, or to the fact that the substance responaible for the oxidation 
of haemoglo bin to methaemogiobin rescti with methylcDe blue instead of with 
haemoglobin, lirespecdve of what mechanism b involved, it should be possible, 
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theoretically, for any substance capable of facile reversible oxidation and reduc- 
tion to bring about the same result as docs methylene blue. A very suitable 
substance from this pomt of view would be ascorbic aad on account of its high 
reactivity and non toxicity In this connection it should be mentioned that 
glutathione which is present m high concentration in red blood cells (Morrison 
and Williams, 1908) may be one of the mechanisms that is responsible for 
preventing the accumulation of raethaemoglobin tn vtro the known abflity 
with which certain of the sulphonamidcs penetrate the red cells may upset the 
normal glutathione-methaemoglobin prcxcnting mechanism, and permit the 
appearance of mtracorpuscular methacmoglobm. In a future paper we are 
dading with the question of mcthacmoglobm formation in certam of the 
intravascular haemolyscs and further discussion of this will be left until then 

The reaction can be represented by the foUowmg scheme — 


— NHOCCH. + H,0 — 

— CH.COOH -t — NH. 

^^NH.+ JO, 

OH 

Aniuni 

— Amikofhznol 



> + O X J 



— Ai^I^-oPHI^^OL + OiToEN Water + Quc<uN-inirs-E 


o-^ V-NH 

i 

ho<Q>nh 


■ + 2lHb - Fc)+ JH,0 — 

- 



<Q>nh. 

'o J 


^ OH 


Q^^wonximixe + HAiiioaLOBiN + Water 


— AillNOPHEJfOl. -t- Methaeuoolobin 



314 


tOLnUMAMnit lUOlOLTflS. 


TiJU 

u.0(e 


Daft 
lata { 

Frt> 1 

RBC 1 

VTJhom per cjnm. 

Hh- S 
BchU. 1 

W3C. 

1 Retkobcyio 
% 

1 

IlaemaAaa 

MJIV 

V 

pi 

1 a nj m,) 

43 1 

1 40 000 

- 

30 ' 

m 

1 

1 33(11 m) 

bo 

enono 

- 

1 

- 

ss 

3-f«(avn.m) 

7ft 


- 

n 

1 

1 i« 

1 


3 0(1000 »jn.i 

ae 

7 6 

^ 3i,fino 

I 

10 


' no 

u 

aidSirmld^) 1 

- 

1 10/)0n 

1 

t 


35 

5(11 m) 

L 

49 1 31,000 

1 

1 - 

1 

1 

- 


1 13(l3mi4<U 1 

b3 

1 WOOD 

i 

' 

- 


I < 1 


\ery li^ 15 kooum coocernlitg tbe meanf br TvKkh metltteiiioglobiA 
mikes \n ippeirtnce m tbe unne it a not rebted to plmni methiemil 
btimm, or lotmcorpuicuUr ovrthacrao^oWD •eena fiiriy clear or that pH 
cban^ and umttC amccntration ol the orme are not tbe only or moat unportint 
factort at work.* In cnah mjurtea myobaemojilobio baa been reported in tbe 
onne In addhioo to the baonolyala In tbeae aulphonaimi^e toikhiea tbcre 
occun lo tome caaea a great redtKlioo fcn the outpot of unne, limilar to that 
which ik often preaent in blackwater ferer and tbe other Intravaacular haemo- 
lyac*, and which may poM into complete aonria. The majonty of attch catea 
of anuna that occur m the anlpbonamldc totiotlea hare been ahown to be due 
to raccbanical blockage of tbe Qppei parts of tbe uruxary tract with cryataUinc 
der tv a U TCi of the drug, which may lead to tnumark haetnaturk and anuna. 
There are, however on record a number of cate* where aucb tDccbamcal block 
age and injury can be ruled out, and m which the tspUnation of the anuna 
muat bo aonaht claewbere 

We hare deah m an eaiber paper (For ALmAiot BawtEi and Kaimi 1943) 
with tbe renal failure that oceura in auch haemolytic conchtiona as blackwftcr 
ferer incompatible tranafuaiooa and aulphonamide tonaty and with that 
rrhkh occun in crash injunea. Similar renal finding! hare recently been 

*RliDia. and 103En hm ahowo that urachrome ce r t tin oOmx orina iy pk 

tnmtt mil cerwert ha en x iBiobte mts tDHfwrmastobtn in ckn in the tbacnca of ax^t^a 
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de$cnb«d by Yowo (1942) m utero-placcDtal damage and by McLetcbie 
( 1943) m s e v ere vomiung 

In the CMC reported above there were changes m both the tubules and 
the glomeruh, although abnormahty of the latter was only visible m the frozen 
sections a point worth further investigition since most aiithort have described 
no glomerular changes m the material dehydrated by fixatives. 

The fluid intake and urinary output m the present case is shown m Table I 
together with data regarding the blood transfosiona and unne analyses. As 
Will be seen, there was a steaddy dimmiahing flow of unne, in ipjte of an 
adequate fluid mtakc. There appeared to be no relation between the urinary 
flow and vanationi m systemic blood pressure es will be seen from Table VI 
T*au VI. 


D»t« 

S'!) 1 Tirae. 

Drte. S/D TW. 

■ 


1* 160/88 — 

13 160/58 8 m a.m. 

It Ifl0/S5 BJO fcjsi. 

•t 178/53 IpjD, 

la 178/80 «J0 KJB 

18 ItO/lOO 8 30 un 
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snJwixAinDc lUEuocTm. 


It «ppem that the renal future that occun m all tboe comStions baa 
a rimiWr baata, and cannot be explamcd as a reauh of the operaaon of any 
ain^c betor such as blockage of the lumica of the renal tubules 'mth products 
of haeiDoglobin precipitated from an acid imne (Bkefb and Dodd*, 192S). 
Recent work seems to mdteate that a great many ^ctora ma) be inTolrcd in 
the renal fclare in these con<£tKiaa among which may be mentioned dimimahed 
glomemlar infiltration due to a ranetr of cauaca, such aa dehydration, actual or 
physiological, dtsturbancet m aad^basC'-eJectrolyte-watcr balance and upsets 
in the permeability of the glomerular membrane, etc. 

Rrfuction m blood 0ow might eapeoaHy tiTca the tubnlea on account 
of tbor high oxygen rcquirementa and lead to degenerative changes followed 
by upsets in tubular reabsorptKni and concentraDoru These chang e s m giocoe 
nikr filtration and tubular reabsorpooo and their coocmnitant sequelae would 
lead to piling up of necrosed matter and haemoglobuufcrous material m the 
tubulea, and thus any blockage srould be the rtauk of antecedent factort, and 
not Itself the cause of the anuru or aaotcmia (Fot et aL I&43). 

BRAnroan and SOAmit (1942) and Gaoss, Coorni and MoaxmotTAji 
(1942) hare desonbed the appearance of the kidneys in casta of death from 
aulphooamide haexnotysb and anora and have noted doudy rwellmga, and 
degenerative changes in the tubular orila, aa woU as glomerular cfauiges which 
they Consider are the cause of the anuna. 

We have no gr pl s r u o ftn for the severe reaetton that occurred donng the 
first transfuaioa. Smee it occurred after only SOO c.c. had been given it mighr 
pomt to low btre Landsteiner group mcompatiblliTy The large number of 
tuccctsful transfuiious that have bem given by thu oat would teem to rule 
out pyrog en s or insuffiacndy deaned apparatus. Rototteds and CohH have 
stated that iso- and pan-agglutmation occurs in some cases after sulphooamjdcs, 
but neither in this nor m hn cases can the fictora menbooed above be ruled out. 

It should be borne in mmd that such auto- and pan-agglubnabon » commoa 
ID many severe aDsemuB as weQ aa m liver dueates (WrEttEk, 1939) and it u 
not neeeasary to incriminate tulphooamidcs to acco un t for these phenomena, 
in either this or Rothstein's case. Ag^oboation and ipbero c y t o si a arc gener 
ally regarded aa precuraors of haanolya». and acmrding to Hau and Cisru 
(1940) arc aasocuted with changes in tbe osmotic fiag t li tv of the red ceS* to 
—ling. As has been pointed out ebewhere (For and Rqkdi, 1943) it ts not 
ahrtcya possible to associate changes m oamotic fragflrty with either « trw 
haemolytts or spberocytosi* so far aa blackwater fever u concerned. That b 
some conditkma changes in the diameter thickoess ribo may be finked with 
Tanabona in otmobc fragility u probably true, but it cannot be regarded u 
an mvanable Unkagt. Ha»i and Castiz connder that m the haemolyses that 
occur In icterus gravs neonatorum, haemolytx: jaundice, and after some drugs, 
Qfculabng haemolrtin* are not tbe cause of the red ceO dcstructloa, but that 
there is some defect in tbe red cell itself that renders it more hable to haemolysit, 
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foUomng »tas\A, agglutinstion and aphcrocytcai® That the change* con- 
•idered by these worker* arc *econda^ to more fundamental ones occumng 
in the cells environment is shown by the ftict that remoinl of the spreen in 
haemolytic jaundice itops the periodic haemolyscs but leaves the fragilit) of 
the red cells unchanged. In blactwatcr fever normal red cells transfused into 
a haemolysmg case are broken up just as arc the patients own cells (Fot and 
Kondi 1941) and m icterus gravis neonatorum Rh factor* arc probably behind 
the haemolyai* That the situation is however by no means a simple one i* 
brought out by the recent work of Cruz and his colleagues (1941) who halt 
shown that red cell* labelled with radio-activc uotopes of iron are more 
likely to be destroyed if young than if they are more mature. 

Antotol et ol (1941) itate that m rats given sulphonamides there is an 
increase m the rcsittance of the red cells to sahne whether the increase seen 
in our case is due to the same cause is impossible to say m Cooltt s anaemia 
the »ame phenomenon is present (Wintrobe, 1942) 

The greatly mercased resistance to both sahne and lyso-leathm noted in 
the present case was not assooated with any abnormality in the Pnee-Jone* 
curvesi and the mean cell diameter*, volumes thicknesses and ratios were all 
withm normal range, a* will be seen from the chart*. 

The volume thickness index and diameter thickness ratio appear to be 
mtermediate between normal and blackwater fever if HahEn^s hgures for normal 
values are taken As, however Haoen gives only absolute values, and not 
normal range* comparisons arc not of much value. The figures in the present 
case are very different from those obtained in haemolytic jaundice (For and 
Kondi 1943) 

The surface areas calculated from KnoU s formula (0*64 y v D’) arc 
normal 

SuStUABY 

1 Attention is directed to the resemblances and differences m blood 
pigment metabolism m such conditions as blackwater fever haemolytic jaundice, 
and the rntrai-ascular haemoljats that sometime* occurs after sulphonamides 
It 1 * noted that mtracorpuscular raethaemoglobm occur* after lulphonamide* 
pl**moqume and acetanibde but does not occur m blackwater fever so far a* 
IS known. Oiyhacmoglobin methaemalbumin and haemobihrubm are common 
to all of the intravascular haemolyses 

It appear* that p-aminophenol or a derivative thereof i* responsible for 
the methacraoglobmacmia that occurs after anihne and acetanilide, whether 
or not timilar metabolites arc responsible m the of sulphonamides and 
plaimoqmne seems uncertain 

2. In the present case there was on acute ma*8i\e intni\’ascular haemolysis 
accompanied b} the pretence of plasma oiyhaemoglobm methacmalbumm, 
and haemobihrubm as well os intracorpu»cular methaemoglobm and a profound 
fall m the red cell count. 
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TECHNIQUE AND INTERPRETATION OF THE \VEIL-FELIX 
TEST IN TYPHUS FEVER* 

BY 

A FELIX DJC FjuL 

Fnm tks Ewwryeno P\iU£ HmUh Laboratory iS<mc# 


The following note* have been prepared in respooM to request* for a 
bnef account of the technique and interpretation of the Wcil-Fehx reaction 
Much of the recent work on the typhua group of f^r* ha* been pubhshed 
in English but the extcimve earlier work on the Weil-Fehx reaction m classical 
louse borne typhus appeared m foreign htemture and la known to the younger 
generation of clmiains and pathologists in thi* country merely from the scanty 
references given m the textbooks Even the article on typhus fever m A System 
of Bactendogy (Felix 1930) doc* not contain adequate information on the 
cUmcal and epideimological aspect* of the test. 

The thrM serological vanetiei of Protetu \ known a* 0\19 0X2 and 
0\K are no longer the onlj reagents by means of which the serological 
diagnosis of the different vaneties of typhus can be made. Suspensions of 
nckcttsiae can now be obtained m relatively large quantiOc* by gr o wi ng these 
organism* m the yolk *ac of the developmg chick (Coi^ 1938) or m the lungs 
of infected rats and mice (Castanepa, 1939) Purified nckettsial suspensions 
arc now being tried m agglutmadon and complement fixation tests with typhus 
sera in various part* of the world and there can be httle doubt that this work 
will lead to important advances m the tcrology of the typhus group 

Rickettsiae possess heat labile and heat-stable antigens (Castaneda and 
ZiA, 1933) and sera from typhus patients contain, or may contain the corre- 
tpondmg two kinds of antibody In the future an improved method of scrum 
• A report to the Medical Research Council 



322 


TTTttD* rmji. 


dugnoot of the ttphoi fever* b, therefore likely to be bated oo the Kpmie 
ettunation of the two different ntketttiil uitihodie*, much id the «UDe wiy 
a> the cntenc fever* arc oow dbgmncd by the detnorutnrtinQ of H tod 0 
aglhitmiro for each of the member* of the typhoid parmtyphotd group Eren 
« third type of reagent n required m the to-called Vi i^utmatKm tett ft* 
the detection of chrome typhoid Mid paratyphoid earner* So far three •pedSe 
0 antigen* of typfau* ndcettnae have been identified which tbeae organmn* 
shire with the three MrolDgKa} vanttic* of Protewt V The three O tntigeQi 
ere csailable m the most convenient form in tmpensum* of ProUns 0\19 
0\2 and 0\K Whit u needed ire swtabSy prepared reagent* for the can 
mition of the intibodie* to the heat bbile rKkettsial antigen*. It waa mentiDoed 
in 1 pre v icm* paper (FnJX I&fd) that the heat4ibile snd heat-Aable anttgeot 
of Rukfitna protcauah behave suniUrly to the M and O andgeo* of Bed 
txphtjtvm The beat labile antigen of nckcttaiae inhibiu the mteractioo between 
the beat-stabie antigen and ita c orte tp onding antibody ui the tame manner 
ct the M antigen does in the ca*e of the O antigen of the lyphmd bacillus. 
The result* to far obtained wrth nckettsial agglutinaoon testa are rather con- 
fimng Some worker* have reported almost complete patillcEm between 
tggluQcuctwn of ft pmroseh end Pnirta 0\19 whttea* other* obtained quite 
different resuha. TTus teem* to mdicau that some of the nckettsial nspexmou, 
M ft present prepared, are not etmrely lft»«tttivt to the 0 antibody and do 
not tlMrefore, serre a* pure reagent* for the aimbody to the heat-labde rlckntsul 
anngen. Nevertbeleai, it hoa already beexme pcasible by mean* of oomplrmetit 
firauon and tgghmiumofi teat* with ndtettiial sutpertMon* to dtitloguah 
between * 000 * the Mnetie* of the disease which give overlapping reactran* 
to the Praina 0\ tnUgeta (BEKCTtow and Torrma, IW2 Plotx, 1&43 
^ *K Roottm and BiAitatorr 1943 Stuatt Hawus Rrmi and Ouvni, 
1943) The relative uiefulnea* of diagnostic test* wrth >u*pcii*tocs of nckettaise 
and Profna 0\ itrim* in tiw earty diagnosis of cases snd in the r etr o sp ecti ve 
dugnosis of missed ambuktorr patrents i« ■ problem which renutiDa to be 
investigated. 

For the preaent, however most patholognt* must continue to rely 00 
the agglutination te*t with Pnrtno 0\ a n ti g en* ta the sole test avtilable for 
the routine dugnota of cases of typhn* fever and for cairymg out epidcnuo- 
logKat rirvcy* in locaituea where the disease ts prevalent. The tcchmque sod 
lOterprctatiOD of the test and it* appkcatKm by t>« dixuajin and epideoiiolocut 
are dnenssed in tins paper mamly in relatton to the louse borne typhn* of type 
0\19 the \anety of the disease that la most dreaded. Louse borne typhus b 
usually ref er r ed to ts epidemic typhus but h thmild be borne m list 
the dttcase u endemic tn many parts of the world and grvt* nse to widespread 
cpidemica only under condrtioo* that fimmr louse infcstaDoc. The term 
louse-bome rvpbus, used throughout this paper appbe* to both the epidemic 
and the endemic form of the disease. The other typhus like feicr* are dealt 
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with in lew detail and only those vanetiea arc ditcuwcd here which occur m 
the countnea that arc at present or »oon may become a theatre of operations. 
Table I shows the fevers of the typhus group subdivided mto three serological 
sub-groups according to the agglutination reactions obtained with the three 
different ProUus OX antigens 


Tabls I 


MKIVTIIONII, CUJSIFTCATlO^ Ot Tm TVnTDS CBKJUF OF flVIH*. 


1 Immunological Sub-gtmip 

Type 0X18 ' Typo OXK Type Uodetenmned 

Name of , Clcftocal epidemic typhu* 

dt^ene 1 TtbcnHUo (Mezu») 

1 BnU a diaeoae (U.SA.) 

Endeimctyphua ofU.S.A- 
end Auatrmli*, Greece 
Syria Msneburit 
Maljtyt (ihop typbua) 
letda Buram, PhiLp- 
pmes, Hswali Tooloo 
(fiirre n«uti<)ue) etc. 

Tautaugnmoahi fcTtr j Spotted ferer of Rocky 
of Jap«fi.ForTDOM, Mountains 

Malaya, and Dutch Spotted fever of eajdem 
Eaat Indiea UJSA. 

Scrub typbua of 1 Slo Ptuk) typbua 

MabyajOutcbEaat PiSvre boutonneuae 
Indtea India (XleditemBeoa) 

French Icdo Fifcvre frnittApattgoe 

Cboia Auatnlia ofMaraelBa 

Pebbf* emitlTt 
' TTei bite fever of South 
i A£r>ca 

Epidemic and mdemte 
ryphtn of South Africa 
Tkk borne typbua of 
India, Kenya, etc. 

Vector 1 Ijce and rat Bess 

Mitet t Tidci lice, and rat flcaa 

Reaervotr of Rata Man 

Tinia j 

Field mice and rata Rodentt. Doga 

1 ? Ttcka Man 

Ajudutinatkm 0X18 4- + + 

0X2 + 

OXK — 

0 0 0 

+ 1 1 

+ 

+ 

o o o 

P^s 
+ + + 


Louse borne Typhus Type 0X19 

TWO DIFFERENT FORWS OF THE CURVE OF AGOLDTININ PRODUCTION 

Soon after the introduction of the Weil Felix test m routine diagnosis it 
was observed that cases of louse borne typhus show two different types of the 
curve of agglutiiun formation One type is charactcnied by the early appear- 
ance of agglutinins, high maximum titres and the persistence of a raised titrc 
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fFn^ 1-1« HlTl, race ib* £^;an* dsaaaraxx be-er ^aa -rarij 
br-T ;~ei; n i-* <Ii£ercarc I »*" A t ta Jbe *^rD Mpq of arabofv rtr^ajc. 

Tbe cu-a Irrtc! ta Tx_ * II t.rr- fcrs *a crrb-oi a a !ib>c>=r ciavp 
wi-i W 2 J trr-jgr atrefa. r:*?r.:a. r '~ <r r a. -a lai see* c*^ -i_ prira'a baJ 
b*ia a-bartt-rd >a bar— az. ai oz’-’-arr? evra fcefc-r case; cf iT:a^‘ara > If /- 

case \o I2u bccaate case b a n - aca ^e e ibsrtf'^ mijb £ aai fer'r caa- 
p *C£ carrta * J:* ir~a.' 7 =£=. *-^aa=aa* artr* c-*-tna«L Tbe ca>es 

'aair-ed ta Tai • IIT bt^' " r d to a ser'Si t* SI*) Tpbas cases br: fcxf bara 
a . Ttia-nei. c Cc.aaraa'p la 1^1^17 Tba c T.-rlTcrM -ret 

drrra fraa: these cbserriara 

«Z) Tba L- a - ' Ut cf cues cf l7=se-b — at rr^bas, tp — tiaaaJj^T "3 per 
ceaa cf ctset. ib*-x « nraaacia: Xl^ rcra:-a co c-" befs^ tb- 4i cr 5:h drr 
cf rZetTS. tad tbs trarEaraa cares ■'tariiid ibcrtbr lef'i c~ tfltr drfes-sceace 
art Tc-T raorJr crer I 2*«'> 

f2i Tbe r ^- s — 25 per etca cases si-Tx a ps s sr e itaaca ab>ws 
tbe 6cb cr 7:b £rr la ocsparral otses Irrr xti tbe r,'.iT.',7:tti tares 
rtasied *re Terr V-r (amZbr bt-x I 5»j>. 

»?) Tbe ttpe cf tbe cjfi gc* »p;f==a f— tax3= a t-coi to tie cSsssxI 
ecarse c* tie fisease. There ts to het aai £»* ra.e bra ds rejetisi:? csrr 
b“ q ip- me id a tie erp^ xrr at f Caxx 

lel Tbe cases c' codenre sererax feaeaTr retp«i- xrA ba|i tarts. 

The ftotr */-rtrt cases. redaJa;; ^ case* tin rj c ctacb to catco- 
pZzxzei rrpba* C-ecaaa. fcrre rtry bx ttrts. 

ic» The caildeT' cases, edaib:^ lie s 2> '“ U T t cases aai ~ ratpparcai " 
taftca''as. taxT bare caber tct It* cr tctt ti^ii tsrra. 

Ober xr-btrs srt^o erd » emxeni— op c aza e cf tt-bas tie 

ware' pa: tie txao l e t xr ta cases frrzz^ » brpb-trrt *ri tbeae ipnap 

t Irx-drt reacm tpptamidT n tie erdrr c' 2 \ iZiran, 1917 OiT 
Tt y ox I-IS Vo_fT 192?* 

I n cf cuzne tet prxrb.e to tax t efrar-cat Edc c* derartasoa l e ix tg: 
tie •XT3 j - o ' ps c, *|-*'r=3 rerx-rse. Ntrarr does cr* drrx tie sbirp £>- 
traa-cas tiar are so derrai— fer ccr prrpcsei. ari tics b"dfr Ere case* 
cccar xbaai fcrre aa cr:eraT*d:re trp- cf carrt. Ii ts. fcOTrrer cfatr £r=o 
.i* f-x ^ prer Q Taies fl irJ III da: tie drrerera* berrtea tie 

imcraa c it e s staged o tbe rxo % - cn ~s ts %r p c ai tbr: n is tTr-ainai-- 
cren to frepsrt a ttrc" tbe tanr leze 'ar tbe ~xt) rrpes cf mraao cam- 

I u fa£i to jrrprr p to coscrrc: a cme c*" ~ iicja c tie rs ■* ccerpIZoi 
ctscmcaca ao a lar^ carrier cf cases be- TC,;::; to tie txo jrteps. Sod 
txrr teen «-^dg rtcerdr ta ties ao=cx ard almsi. btr tie* ere 
bocri to cbscart tbar dredrte tbe trae p=arr cf tie nse ari £l! 
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wowwo looumNiK aarri. in cao* » cot 

(Ah>tr»cted fnm p«per by A, Fnxr, l*ie Wim, Koc Wtdtr^ *9 87J ) 


Zmk 

No, 

Chnlcal Data. 

Serxim 

Afshitmation with 

PoaitiTcXlO 

React IOC fint 
obevred oc 


JValnoNlO 

Prolea X3 

I 

Onaet Ajjr3 58 

Rjsh appeared Ai*T 1 

Tmjperatuie normal „ H 

Ivlay 1 
« 8 
« 8 
n » 

11 

- 1® 

« 57 
June fl 

' C00 + + 
1,000+ + 
10,000+ + 

80 000+ + 
50000+ + 
fl000 + + 
6,000+ + 
1000 + + 

35- 
15- 
35 + + 

50+ 

25 + + 

35— 

35- 

35- 

4th day of illntta 
(Itt of rath) 


Onaet April S* 

Rath appeared >tay 1 

Temperature normal ^ ^ 

(Abortire caae) 

May 1 

„ * 

« a 

1 iS 
• 37 

Jane 0 

1,000 + 

6,000 + + 
7800 + 
1.000+ + + 
3,000+ 

1 000 + + 

•O0 + + 

80+ 

50 + + + 

60 + + + 

35 + + + 

36 + + 

35- 

33- 

4th day of ITtnen 
(Itt day of rath) 

•1 


^tcT 4 

60+ + 

38- 

3rd day of tOncM 



, 8 

80+ + + 

35- 

CTwd day* before 



, 7 

800+ + 

35- 

mh) 



. 9 

8 000 + 

50 + + 



Temperature Dornial n 18 

• 11 

10 000+ + 

80+ 




• 11 

20 000+ + 





• 37 

1.000 + + + 

25- 




Jane 8 

1 0C0 + + 

35- 


10 

Onaet Mar 18 

May 10 

3S + + + 

35- 

Srd day of Hhicaa 


Rath qipeared ^ 80 

- »l 

80 + + 

35- 

(Itt day of rash) 



June 3 

300+ + 

35- 




„ 6 

1000+ + + 

80+ + 



Tempciariire normal June 13 

. 10 

8000+ 

10O+ 


11 

Onaet Jane 1 

May 31 

15- 

35- 

4th day of Qlnets 


Rath appeared m ^ 

Jai»e 4 

80 + + ± 

36— 

(lit clay of rash) 




800 + + 

35- 





7000+ + 

80 + + 



1 Tenperature normal , 11 

.. 10 

2,000+ + + 

100 + 


H 

Omet May 10 

May 11 

36- 

55 — 



Rath appeared _ 14 

f. 

15- 

15- 

(3r^ day of rath) 



- 18 

13 + + 

38+ + 





80+ + 

18+ + 





100+ + 

38+ + ± 



Tenperature normal . 33 

f. 33 

SO0 + + 

50+ 





I00 + + + 

50 + + 




Jane 0 

80+ + 

35 + 


10 

Ontet hlay 10 

hlay 19 

33- 

35- 



Rath appeared . 10 

- 30 

35- 

36- 

(Ird day of rath) 




35+ + + 

25 + + 




, 33 

60+ + + 

35+ + 





B00+ + + 

50 + + 
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of the agglutuun trtrc in both group* In order to denve full advantage from 
the use of the diagnottic tat it i* dearly esscntitl to pay due attention to the 
distinctive fatur^s of the two typa of reaction curve. 


^ORMAL 0X19 AGOLUnNTNS AND ROtDOAL AGGLDTININS DUE TO A PREVIOUS 
TYPHUS INFECTION 

The sera of normal persona contain low titrc agglutinins for the Proteus \ 
strains even m nativa of countna which for generations have been free from 
typhus. These normal agglatmms arc of the O type, as arc also those for 
typhoid and paratyphoid bacilli. The inadcnce and titrca of normal agglutimns 
for 0X19 and 0X5 are lower than those for the cntenc group of organisms 
In a sena of 1837 control sera from normal persons and ptmenta suffering 
from vinou* febrile diaeaaes, 7 per cent- agglutinated the stram XI9 m a dflu- 
tion 1 25 and 1 2 per cent, m a dflution 1 50 (sec Weil, 1920) These results 
were obtained during 1916-18 using live snspensionB of the H + O variant 
of the strain X19 and the fractional titfo* should, therefore, be multiplied by 
2 in order to indicate the figures for the O ranant which it now m general use 
When an 0 variant it used the degree of O agglutination teen at the 24 hour 
reading is, as a rule, twice that for the conttponding H + O variant. Most 
workers fix the limi t for normal agglutination with 0\19 at 1 lOO others 
prefer to put it at 1 200 

In countna with endemic typhut where there is the poasibility of per 
sistcnce in the terum of residual sgglutinms due to a previoui mfection, absolute 
dugnostic significance cannot be claimed for titra even considerably higher 
The length of tune dunng which a relatively high 0\19 titrc persists after the 
attack depends on the height of the toaaimum titrc that had been attained 
dunng the disease. It has been stated in the previous section that the majont> 
of casa of louse borne typhus develop what has been called the high titre 
cunx of agglutinins. In thoc caso a retrospective diagnosis can utuidly be 
made from the agglutination test dunng 3 or 4 months following the irtack 
of typhus and m some casa even after a much longer interval. On the other 
hand, those patients whose scram exhibits a low litre curve of agglutinin* 
dunng the disease maj ihow a negative result m the 0X19 test almost imme- 
diately after recovery The raidual 0X19 leactions are of great value as an 
aid in the search for missed ambulatoiy patients and casa of so-called map- 
parent infection, but at the tame time they constitute a possible source of error 
m diagnosis. 

The suspiaon arose that non specific stimulation of agglutuuna, which 
IS one of the ftdlacia m the serum diagnosis of the cntenc fever* would mterfcrc 
also with the application of the 0X19 reaction. It is known that H agglutina- 
tion teats are uselaa as a means of diagnosing cntenc Infection m inoculated 
persons because of the non specific anamnestic rise m the H titrc that 
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m*y occur tej the cooree of other fetmle conditwru, Gre*t arc mo ihmfoft 
takcD to iDTcttigite the pcuibih^ of mm-*pecific nm m the 0\19 titrc. 
Typhoid patient* who gave no hutorr of previon* typhui infectioo but thowed 
m their *cniin oonnil agglotann* for 0\19 m Plrt* of 1 50 or 1 100 
’tme obrerved daring penoda of ievtt*l wetJu or month* and no wgnifiemt 
flactoaticrti lO the 0\19 titrc couJd be noted SimlUHy ptueott with a definite 
hjrtoty of a prcricmi attach of typhus, schoac serum contained rcridtul 0X19 
agglotmics in titrc* ranging from 1 100 to 1 200 thowed m no lostaoce any 
evidence of non-apeofic re-atimaiation of these agglutinins in the course of 
typhoid pneumonia and other febrfle dneam (Felix, 1929) It u worth 
mentioning that m thia r e tp ec t the O agghitinuis for the Prtrt/ai \ atrain* 
behave in exactly the aamc nunner a* do tbc 0 agglutinins for the typbmd 
paratyphoid groap of orgaottma. 


Etfectb or Aten Tmiua IitocxmiTTOH 

Inoculation against Louse borne typhus has been intnxluced during the 
present wsr in the fighting semers and in cirihan hospital staffs and ssnitarr 
peraotmeh From expenencea with Ubontoty mfetnons among typhus woffcera, 
and from ob aem noca under field coodmois such u hate bra published 
from German s our ce i . it would spposr that inocnlaticm with tbe trtnable 
ractann does not protect effrareiy against auhsequent infecbon but gtestiy 
reduces the aerenty of the disease. It ts known that the cbaical dugnoxis of 
tTphns tt often not ahogether easy and the modified mild disease in the 
inoculated may be almoat impossible to diagnose wnhout the aid of Uboratory 
methods It ts therefore hnportiot to consider what effect antnyphus 
inoculatKtn has oo the developiDeoi of 0\19 agglutinins dunng a aubsequent 
attack of typhus or some othet febrile disease 

Vseones made from nckettsiae of the 0X19 group aumulatc the formatsoo 
of 0\19 agglutinins in inoculated subjects. Tbe titret are rdatively low but 
the icadence of these inocultticio agglotinins is stated by some workers to he 
TtTT high for instance 57 per cenL of positive rcscoon* have been re "orded 
with WagTs louse-gm raceme, 73 per cenL with ZinsKr's tissue-culture vaccine 
(Ltd and Zia, 1940) and nearly 100 per cent, with mouse long vicanc (DtrasKO 
and GiaouD 1940). In ccmparatiTe testa earned out m tia country [Feux, 
1942) it was found that the v^ous vaccine* employed differed widely fa aati- 
gente value. One vseone gave nse to a atgnificant 0X19 antibody response 
m 50 pet cent, of those inoculated other vaccine groups showed considerabiy 
lower figures and ooe of the vacooea failed to stunulate any response at afi. 
Table IV shows the nse snd fall of these inocubtion tgglutfaira m a poop 
of twentr-ali volunteers from whom three utnpla of blood were eaanuned, 
one before and tuo after the looculationa. 'Ihirteeii persons m the groep 
who did not show a aigmficartt nae in tttre arc not tnchided in the table. 
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The vaccine employed in thii trial may be regarded a* one of the most 
potent types of nckettsial vaccine at preseht available. The table shows that 
the inoculation agglutinins for 0X19 reached only low titres, representing a 
mere fraction of the nuxunum titres that arc attained in the majority of cases 
of louse borne typhus.* Only two of, the inoculated persons (Nos 2 and 9) 
had the same agglutinin Icveii when teated 2 weeks and agam 8 wceka after 
the third dose all the others showed a definite drop m the trtre during the 


Tabls IV 


Rhowc-o the 0X10 soQurrcNTN uvreraa w voluntom iNoajLATiD ^tth iroconc 
TTFHia VACCTNa. (tolic-*ac vaccine, batch c ) 


Cue 


AgglatiiuitioD of Protno 0X1 0 


Before Inoculation 

Two V?ce>3 afurTliird Dote 

Eight Wceka after TTiird Doae. 

1 

25- 

W>± 

25— 

S 

&0± 

200± 

200± 

3 

25- 

100 + 

00 + 

4 

*5 + 

I00± 

60± 

s 

60 i: 

100 d; 

50 + 

6 

25- 

100 + 

60+ 

7 

«± 

50 + + + 

M + + 

8 

25- 

50± 

35 + 

0 

25± 

60+ 

50 + 

10 

26 + 

50+ 

M + ± 

11 

25- 

50 + + 

25 + 

12 

25± 

200± 

60 + + 

J1 

60 + 

1 

100 + ± 

60 + + 


PnUtu 0X19 iuipeii*cin p ie p T od at Stamlardt LAbontciy (M JLC ) Oxford 

»fter 24 hr (2 hr incuhitioo « ST* C and thrrai f t e r at room taapermuffe) 
+ + ■?“• ttroofert drgr« of agghitmACian m pematmt fluid ojniplcteljr clear 

± “■ we«ke*t degree of Agghitmrtjon whidi could be t»taii*ted with the lukcd eye 


penod of observation. It is thus seen that the 0X19 antibody response to 
and typhus inoculation is of a moderate degree similar to the O ondbody 
response following T A.B moculadon. In this respect the heat Stable O 
andgens of typhus nckettiiae and of typhoid and paratyphoid baalli obviously 
behave m the same manner and they differ profoundly from the heat labile H 
andgens To the latter high dtre aggludnuu develop after T.A.B moculadon 
and do not disappear from the circuladon for many months or even years 

So far hardly any observadons have been recorded to indicate the behaviour 
of moculadon aggludnms for 0\19 during tubsequent febrile diseases of 


t.-.! * obtaiDcd veiy mmlEr remiltt in a group of twenty three public 

neaith wothers who tad been vsccirated 'witii ume btt^ of vaccine. 
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different kind*. It *ecm», bowertr logical to auume that they do not <Eff« 
from retidual 0\19 agglotmln* due to » ptevion* attack of typbn* these tit 
knertm to be auusceptJhlc to noo-tpeofic attmtilatioti. u hi* been stated fat 
the preceding seetKm. Residual O agglutinms for tjpboul and paratrphoHl 
bad^ srhether due to presioua lofcctioQ or inoculation, also behase tn like 
nuumer 

In r eg ar d to the 0\19 ag^utinm curve m typhus patients srho been 
inoculated soth rickcttsnl vaccines there are a fetr conflictiug rep or t* on r ecord, 
mostly from German source*. According to SCrrtt and Fiacntut (1W3), 
pauenu who rrere attacked vnth tvphoa after anti-typhus InocukUon usually 
reacted to the OXl9 test with lower titres thsn uuinoculatcd patient*. Diko 
( 1&43), on the other hand, found that W per cent, of ha inoculated typhus 
paoent* therwed, wfast be called, a ** textbook reactrou to the test and unthr 
results had previously been recorded in cates of a second attack of typhus in 
laboratory worker* who a wcn-authcnticatcd hntory of a pr e v i cma sttack 
some years bef o r e In most of these ca«e* there wa* not any marked difference 
between the OKI9 agglaunm reaponac* during the primary and the secondary 
infection. If fottxre expenence conffrtna the obstTvation that typhus infectwm 
in the moculated usoaliy runs a very mfld etpurse n seem* likely that a con 
ciderable proportion of such cases sKD show the low utre enrre of aggUrtimss 
as illustnted m Tablet 11 and III The main pomt, h o wever mnama that 
a rumg curre of 0X19 agglntimna n dagnotcc of trplua in the inoculated 
as weO u m the uiunocuiated. 


TtCHKItJUl. 

Most of the pubUahed data on the Well Fchx reaction are based on work 
earned out smb fresh tutpensiotts of faring baacna, and this technique is still 
m use in some countnea. Su^wosioos of iVofno \.19 preaerred with alcohol 
had been suggested a long tanc ago (Bien and StrcKTAO 1917 BtirJ 1924) 
but were found to be infenor to the faniig cultorc* and consequently Vicrc 
never used on a Urge actle. More recently bowertr Baiuon (1935) while 
working in the Army in India, succeeded m modifying BtEv't method and 
introduced preserved suspension* of the three Protrur 0\ strains winch are 
reliable and sensitive reagents. For the past few years these standanfaxed 
alcohol-treated suspensions have been in use in the Arm) m Indu and elae- 
where. They are now available also through the Standards Laboratory (Medical 
Research Council), Oxford, and are strongly recommended for gcDeral use. 
It moat be cmphattxed, however that the adoption of standard agglutmable 
snspcnsicma ts only the fust step though a very important ooe, m the process 
of standardizaticin of an igglutmatson test. The 0\]9 test, in common with 
other O agglutination teats, baa not yts by any mean* been standarifized tabs- 
ftctonly and “ titre* " of the tame aixnplc-of serum recorded by nnon* wtfliets 
may differ and m fact do differ very cmsidcrably If tin* la borne m mind 
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the reader -mil be lets be^dcred by the confiictmg mc\v» that are presented 


to him 

The macroscopic technique only should be apphed in the lest. Round- 
bottomed tubes, about 2 mchea m length wnth an external diameter of half 
an inch are recommended in preference to the customary Dreycr tubes The 
litter are not suitable for O agglutmauon teste because the deposit of agglu- 
tinated bacteria cannot readily be seen at the narrow pomted end of the Dreycr 
tube, and it is the size and shape of the deposit that are the most important 
entena m the rcadmg of O agglutination tests 

The simplest procedure is to prepare the serum dflutions m I ml volume 
and to add to each tube a smgle drop of the sue of 0-05 ml of the concen- 
trated standard suspension. \^en a patient s serum is cra mm ed for the first 
time the range of final dilutions tested should be 1 25 1 50 1 100 1 200 
1 500 and 1 1000 or 1 20 1 40 I 80 1 160 1 320 and 1 640 Higher 
dilutions are added when necessary The tubes should be incubated for 2 hours 
It 37® C and the final reading taken after a further 22 hours at room temperature 
(or m the ice-chest, when worbng in the tropics) 

Only naked-eye readings should be made at the time the final result is 
recorded Trace readings, whidi can be estimsted only b) means of a 
magmfvmg lens should be disregarded It ts however useful to examine 
the tubes with t lens after they haNe been meubated for 2 hours, and even 
sooner smee a high ntre serum may thus be detected and valuable time gained 
for setting up the higher diluoons that may be required The results should 
be reported in actual ntres obtained. Any degree of agglutination may be 
selected to indicate the utre provided that the accurstc cstunation of the 
particular degree of the reaction ts ensured b} standard conditions of the test 
and by the mclusion of control sera of known litres In earlier papers pub- 
lished by the present wnter the titre was mvanably mdicated by partial 
agglutination corresponding to the sign -b estimated with the naked eye. This 
degree of agglutinatioa corresponds appronmatcly to Standard in the 
scale employed m Dreycr • techmque. 

It will be noted that incubation at 37® C is recommended instead of at 


50’ to 52° C the temperature usuall> employed for menbatmg dugnosuc 
O agglutmauon tests (Gardner, 1929 Felu and Gardner, 1937) It is true 
that the O agglutmauon utres estabbsbed with preserved suspensions after 
prolonged meubauon at 50 to 52 C arc usually somewhat higher than those 
observed after meubaUon at 37® C This however applies only to high trtre 
O sera. The 0\19 aggluunatmg serum with a Utre as low as those found 
in a considerable proporUon of typhus pauente docs not withstand prolonged 
heaung at 50 to 52® C The pecuhar heat lability of 0X19 aggiutuuns m 
typhus sera has been discussed m an carher paper (Felix and Olittki 1929) 
In I len of the special importance of the low Utre reacUons in the early diagnosis 
of ti-phut cases it is preferable to meubate the tubes at 37° C m spite of the 
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thit the eml otrw of high tttre «« may be aomewiitt lower than thoje 
read after mcubatioD at 50® C 

Sotrrea of Error 

One of the nxwt important aottfcea of errof fn the teat i* H a^utnatKas 
with \ atnuna, amet thia type of agglutination u of no aignificance 

IQ the dagnojia of typhua R aggludtuna dne to an cxiating or a pimoua 
infectioo with Proteus ndforu each aa cyttsta, otxtitf empyema, and wcand 
infcctHwia, are occanonafty met with m the acnim of healthy peraona or of 
patienta tuffenng ftnm ranoui diteaaea. Thia pitfall haa been eliminated by 
the mtroductioa of preaened lu^ietmoiu which cooaat of ikohoi-trcated 
bactera and do not or thould not, eootain H anbgm demonstrable by the 
agglutmatKHi twt. In two recent papers (DAlEUtK and BlU-WCi, 1&i2 SOK 
WEnwTfrrr 1943) however O tggJurmma of the three Proietts 0\ types art 
stated to occur as a result of in/cctron with stmna of Protm wJgaru posaetsmg 
mrooT antjgtns of tbcae types. ScrvxcttcaiilN found that seta of this kind 
also Bgghitmated Rsrkfttna proaaaeh to titrea cmi tir to those (or Proteus 0\19 

Another source of error may be briefly meodooed. Fresh sera of typhna 
pttienu may show a marked mhfbrttoQ of agghittoanon over a zone of lower 
dilunona, usually m dduatma I 25 tod I SO The first appearance of agglo* 
timns at the beginning of the disease and the low litre retcoo na that hare been 
discussed before, may be entuely disguised by this phenomenon. In nich 
cases after heatisg the serum for half an hour at 45* C a ogmficast r e ac u oa 
may be obumed {for refereoees see Fn.ri. 1930) 

^Vhen examining samples of senim taken on su ccessi ve occasions f r o m 
the same patient n a most useful to store the remaining poitioa of the serum 
in the jce^<hest and rt'tat jt simaJdUJeousJy mth the subsequent apcoimai. 
This procedure a a safeguard against poasibie ranabcma m the aggliitmability 
of (faffereat hatches of the preso-red suspeimoc. If a me in ag^utmin titre 
of at least 100 per cent, ta ettibbshed In this vray it may be taken as indicatiag 
a significant locreaae in sntfbody content. 

(Mterprttatton of Rmttr 

From what has been stated to the preceding scctiona it u endent that 
the moat important dtagnoanc entenon is the me in 0\I9 ucre dunng the 
attadt and its fall dunng conralescence. When diagnostH: coodusroQS are 
drawn from the result of a single agglounattoc test, complete agglutmatwo 
of the standard suspension at 1 SO or 1 100 may be considered as significant, 
provided the patient has not been tecendy inoculated wnb typhus Tsccioe and 
u not a naove of an endemic area. TTui degree of sggiutiiauon correspoods 
to Total m the scale employed ID Dreyer a technique. If the podent has a 
ha ory of inoculatioD with a rKkertital vacane 2 or 3 months bef^ the onset 
of his ninesa complete agglimnation m I 2)0 or over may be taken as strongtr 
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stiggestive of active mfectioEu In endemic arcai c^cn higher dtres may occa- 
sionally be found to be due to past mfecuon A maited increase m titre, 
however established by repeated examinations at intervals of 2 days is gener- 
ally conclusive. Quite often the increase may be observed even after an interval 
of 24 hours 

On the other hand, an unaltered otre of agglutination, if established by 
repeated examinations throughout the whole course of an acute disease, will 
reveal the non specific or residual character of the reaction- This finding may 
as a rule be interpreted as serological evidence against the typhus nature of an 
existing fever beausc complete absence of nse and fall m the 0X19 titre is 
quite exceptional m lousc-bomc typhus and occurs only m cases of extreme 
seventy which usually end fatally For this reason diagnostic significance can 
be ascribed to the negative as well as to the positive result of the test- 

Although complete ( Total ) agglutinations in dilutions 1 25 and 1 50 
are not decisive when obtained m the first examination of a patient s serum, 
still, they ought not to be ignored m routine work- When found in a second 
or third examination m the course of the disease after an earher negative result, 
these low Otre reactions are as decisive as those obtained m high titres The 
low titre reactions are of espcaal troportance in the early dugnoais of cases 
and have been employed almost universally ever smee the test was first intro- 
duced In recent papers published m this country and abroad the suggestion 
has been made that for practical purposes of typhus diagnoais any positive 
reading below the serum dilution 1 100 may be ignored and regiuded as 
normal (Van Rooven and Beaucroft 1943) There is no reason whatever 
for this suggestion- The occurrence of low litre normal agglutmms m 
diluUons up to 1 100 was well known to the early workers, but the means 
of differentiating these retctiooi from the specific responses m typhus fever 
was also known (Weil and Felix 1918) Table III shows that m a certam 
proportion of cases the maximum otre may never exceed or even reach the 
level of 1 100 If the dilutioni I 25 and 1 50 arc not included m the routine 
test such cases arc missed, and m other instances the serological confirmation 
of the diagnosis is unduly delayed- Most of the statements regarding the 
relatively late appearance ^ a poaitive 0\19 reaction and the shght assistance 
demed from it in the early diagnosis of cases of louse borne typhus are obvi- 
ously due to failure to pay attention to low litre reactions. 

In endemic areas it is often of great importance to discover whether an 
earlier lUneas was typhus or not, and the 0\19 reaction is employed for the 
retrospective diagnosis of missed cases especially the mild and atypical cases 
that occur quite often m aduhs and more often still m children It is seen 
from the examples gii*en m Tables II and III that the majority of cases of 
louse-borne typhus show a high 0X19 litre during the early ivecks of con- 
valescence and that a significant drop in titre may be demonstrated at that 
time by suitably spaced repeat examinations After soAe months however 



the W1 in trtre t* iw lunger rttep enoujjx to be ttidiTy dcnKmilnHc. TlKae 
c«»e» 'trtich ihowtd » low titre OKI9 ttactum during the ttnrk camiM be 
detected br the lest after they have rtem-ertd. 

The 0\19 reaction u aUo poctrre m cases of so-caUcd inappirent mfec 
ttoo winch ihow no duucal symptoms whaieicr Such cases art of espeaal 
cp I derm 0 logical importance m cotmtnes scbcft typhus is endenuc. The 
diagnosis of svTuptacakss mfccnoiu is based on the demonstnuon of 
a nsing or falling 0\19 mre. 

SUOl ACa-DTCSATlON II51S. 

\ rapid shde test for carrying out the 0\19 rcactjon was recommended 
by Welch (1937) in the U S«A. and by CAJit-'tnxt rt mL (1940) m Menco, 
German vorkers hare been employing this method cxtensivtly since the 
begmninf of the present srmr and ham pabhsbed a great number of reports 
describing ranous modificiaons of the technique. The aim of all these modi 
ficatKins ts to enable the teat to be earned out under the most priraittrc field 
condmons, srhen no laboratory or eren hospnaJ faolrtiea are arailabk. Pre- 
serred suapenatooa of Prvtats 0\l9 arc distributed frocn central laboratones 
and the test u earned out by mutng a drop of finger blood, or of the separated 
serum wtthadropoftheaaaceDtratedcitfpcaaton. Some of the German atCtary 
laboratones issue the 0\19 antigen in the form of an a knb o hie d or fonnolued 
fuspesswn stained wnh metbylcDe blue otben send out slides oo which a 
number of drops of the ctsKcstrated suspomoo has been dned. Dned cultures 
of Praieta 0\19 reduced to a fine poanler are also employed. Another ptn- 
cedore is to coQea the tpemoseas on glass sbdes in the form of dry smears of 
whole blood and test (ub^naitiy by addmg a drop of the antigen. The tests 
are retd with the naked e>’e acconfing to the mtemity and npidity of dumping 
and It IS stated that the results compare foTOurahly with those obtained with 
test tube agghmnatton. 

The shde tests are employed in epidemiolopcal surreys of large comnrom- 
ties, and mild cases and '* mapparent ” infections mar be detected by tha 
means 71 k test u tbo ctsed m rapid bedside diaguNia in fifld conditioos. 
Some of the German workers accept the results of slide aggtutmauoo as 
while others employ the test as a preliminary to the customaiy tube test Since 
the onginal papers on the subject are not readily amasible at the present tnne. 
the reader tnscr be referred to a number of abstracts written by Sir Jom< Mtciw 
m the Trxrpual Distasa BuQetiH \oL 39 (1942), pp 372 and 011 and \ol. 40 
(1943), pp 133 529 59S and 800 These simple tests seem to be tTrr useful 
under ihe exceptKUul condhroos winch called for the adoption of the Tanous 
procediirts. 

MuacfE Tttbcs. rm 0X19 

llprme typhus, often but inappropnatety called endenuc typhus, hss 
a world snde dmnbution, and our ^mnj forces art liely to make epotaet 
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With the diBcaec in the Meditcrmiein, the Middle East and the tropical and 
subtropical Far East (sec Tabic I) This variety of typhus is transmitted to 
msn by the rat flea and usually causes only sporadic cases, although outbreaks 
may occur when rat infestation is eiccptionidly heavy The disease runs a 
mild clinical course with a very low case fatality rate and docs not, therefore 
constitute a senous menace The agglutmation reaction with Proteus 0X19 
IS found m munne typhus with the same frequency as m louse borne typhus 
tVri 13 in almost every case and the two varieties of the disease can be differ 
entuted serologically only by complement fixation or agglutmation tests with 
rickettsial antigens (Bii^GTSON and Topping 1942 Plot2 1943 van Rooten 
and Bearcboft 1943 Stuakt-Hareis Rettie and Oliver, 1943) 

The stateraent is often made that the 0X19 reaction is not as early a sign 
m munne typhus as rt is m the louse-bomc variety It is however obvious 
from the published data that there has been bttle occasion for studymg the 
development of agghitimns m the early stages of munne infections The 
sporadic cases do not often come under observation early enough for adequate 
tests to be earned out m the manner illustrated in Tables II and III So 
far nearly til the workers with the czoepaon of Rettler et oL (1939) have 
failed to pay attention to the two types of the agglutinin curve referred to m 
connection with louse-borne typhus. Such incomplete data as are found 
scattered throughout the extensive literature on munne typhus do however 
mdicate that the two types of antibody response occur m cases of munne 
typhus, and that the maxnnum Qtres are attained approxunately at the tune 
of defervescence Sparrow and Mareschal (1940), who transmitted the 
disease erpenmentsUy to mental pauents with a view to the ppiduction of 
therapeutic effects made very careful obscrvatioDs on the agglutmin curves m 
seven patients and found a significant rise m the 0X19 btre as early as m cases 
of louse borne typhus 

Acadental infection m a number of laboratory workers m this country 
recently provided an opportunity for testing the question of the alleged late 
appearance of 0X19 agglutmms m munne typhus. Van den Ende et aj (1943) 
published a detailed account of these laboratory infections, mcluding the rcsulti 
of 0X19 teits, and concluded (page 330) Agglutmms either did not appear 
OT did not mcrcasc m amount before Ae second week of the disease 
My own expcnencc with tests earned out on some of cases proved to 
be different. Five of the twelve patients m the lenea published by Van den 
Ends ei aJ were cramm ed according to the technique discussed m the present 
paper and the reaulu obtamed m four of the cases are ihown m Table V The 
fifth case (Y) was ambulant throughout, had no febrile symptoms, and is 
therefore not mcluded m the table. 

These four workers had received several couraes of typhus raceme m 
dudmg a munne vaccine but failed to show any 0X19 agglutmin response. 
During the illness however all of them gave a significant 0X19 reaction which. 
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u Tible V *how», w*» demonitraUe in three of the four ewe* well before the 
end oi the firtt yrttk. In ftet, even the figurti publi»bed by Vaw din End* 
ei whKh were obttined by the uw of » (UfTcrent but nntpeafied tcchsiqne, 

Tam V 

■Ktvota ri ifm CFXII AooumxiM mm in KVi cubs or lascbatobt aumjnon 
Wm SCCBIXI TTnrtB, 
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do not jtitufy their conclusion, imce font of the wx case* that are lated m thesr 
T*ble I showed an increase m tjtrc on or before the 7th dav and the retnam- 
mg two cases were not eununed at the nght time intervals to show that there 
was no significant nsc before the end of the first week- 

The conclusion, therefore seem* just^cd that many cases of munne 
typhus can be diagnosed by the 0X19 test during the first week of illness 
provided the tests are earned out and interpreted in the manner already thscuised 
m this paper 

Tick borsk Typkos Serological Type UKDETERxnKEB 

(a) nkVRB BOUTOVNEUSE. 

This vanety of typhus is found m all the countnea along the European 
and African shores of ^e Mediterranean, and in the Balkans including Ru m a ni a 
The disease is transmitted to man by the dog tick KJu/veep^aJus rangtaneia 
and IS one of the mildest forms of typhus with almost no mortality Unlike 
louse-borne and munne typhus cases of fiivrc boutonneuse gUT irregular 
results m agglutination teats with the JVofrur OX. antigens A significant 
resction usuail)’ appears \cry late m the disease ind the maximum trtres reached 
are mariicdly lower than those in louse borne and munne typhus The serum 
of some patients with fikvre boutonneuse reacts only with Proteus 0X2, 
or show* * higher agglutimn acre for 0X2 than for 0X19 (Dorajtd 1932 
Felix, 1933b) Either of these results may as a rule be interpreted as con- 
firming the diagnosis of fiivre boutonneuse and also as excluding that of 
louse borne or munne tjphui WTien, on the other hand, the predominant 
agglutuuns are of the 0X19 type a differentia] diagsosa cannot be made. 
Tests with nckettsul suspensions have not yet been reported m cases of fifcvre 
boutonneuse. 

DuBAiiD (1932) tety carefully mvestigtted the course of the formation of 
Proteus 0\ agglutinins in a senes of mental pstients who were receiving fever 
therapy by means of induced fiivrc boutonneuse. In the msjonty of his 
patients the maximum titrc* for either 0X19 or 0X2 were observed dunng 
the first 2 weeks after the defervescence in some case* the manmum titrea 
were not attained until the 4th or 5th veeA of convalescence According to 
the accepted entena these late irregular and low ntre agglutinins have been 
elssied at group agglutinins due to mmor or group antigens present m the 
nckettsise of fitvre boutonneuse. whereas the 0X19 igglutmms m louse 
borne and murine typhus are due to a major antigenic component of the corre 
spending nckettaiac (Felix, 1933b) 

(6) TICK BORNE TYPHUS OP INDIA 

A tick borne typhus-like fever was first described from India l‘> Meg^w 
( 1917 1921) and sornc of the more recent observations have Iwcn anahned 
in a careful study by Botd (1935) So far the epidemiology of the discaw 
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ftttd tlie beluvwur of the cMml ndLcmue m apcnmoitil tniraalf' h*ye Dot 
been Int e*tigatcd- Con*cqt»eDtIy the type or type* of igghitoun re*pofl»e to 
the Proietu 0\ inQjeiu h«ve not yet been eitibUtbed in cue* of tick borne 
typhu* in lodtt. Br uuJogy *rith what t* known frrwn the work on Rocky 
Mountain »poOed fcrer (Spesxeb »nd 1930 Dati* ind pATOl, 

1933) on the tick bite fever of South Afnd (PiJPES tnd Dau 1930 1931 
1932) on BHre boutonncu»e. it may be wumed that bcAh the 0\19 
and the 0X2 tntigeni are of ^ttal Importance m the diagnoeu of the Indian 
Ytnety of {fiaaae. Whereaa only thetc two antigen need be employed m 
roQtmc icoik in the Mediterranean theatre of war m India the OXK antigen 
It alio required, alnce case* of the 0\iv type of lyphoa have been reported 
from man y parti of the country (AIacnauau, ISSo Both 1935) 

Scrub Ttphub (TauTwoaaniim) Ttte OXSL 

Scrub typhut or ttutcugamuUn i* one of the major danger* to the fighting 
forcea m the Far Ea*t- Since the OXK type of tvphu* wa* fint identified in 
the Fedcmed Malay 3mci by FtErana and LsstuA (1925), rt baa been found 
that the diacne la endemic in oeaxly all the tropical coumnea of the Far Ea*t 
(aee TaWc I) The rectora are Un-al mile* (Trwnbicnlie) and the reaervom 
of the mfectioQ are ran and field once The aerenty of the dneaae vario greatly 
lA different localioei and the ctae toorahty a eUled to vary from 1 per cent, 
to 60 per cent. A vaefol accoun of the tnd epidemiological aapeen 

of the diteiae haa been pnbUibed by LEWtHWAm and ^voot {iMtert 1940). 

Of the three Protr» OX ttruna only the OXK U aggl^^^^roxed m catea of 
•crub typbxia Thua the teat u not compbeated by any group rctct»n to the 
0\19 and 0X2 aimgeni. Noertbelea* the technique and interpretation of 
the 0\K reaction t* franght with dlfBcolnc* which may be summanxed a* 
foUowa 

(1) Saspensoot of Proiem OXK, whether lire or preaerved, are more 
waceptiblc to Docwpecific ttonnal ” tggluBnitiDn by aera from rrun tnd 
experimental animal* than are tuapcnaiona of 0X19 tnd 0X2 (FlUl, 1933a) 
The minimum mre of a aigntfiamt ” metwo with OXK ahould, therefore, 
be double the titre required m 0X19 or 0\2 igglutinatitm. That ta to aay 
when a patient* aerum i* exannoed for the fint tuna complete (* total T 
agglutination at I IBOorl 200 may be taken tadiagnoatic of an aenve infection. 

(2) It la more diffimlt to make a •enaitire and itable mapensHm of the 
OXK etram than of the atrana 0X19 and 0X2 (kUrmt 1931 BwdOI*, 
1944), Aktdicl treated Biapenatona of OXK often *how a certain degree of 
granularity tnd this tend* to mcreaio on itorige, Non-tpeofic agglutinatiDti 
of auch tufpeniKBia may readily be obtained with reUtir^ high dfiotioni of 
aerum from pauenu who are auffenng from ranou* febnk diaeaaea. The 
higb-titre OXK reaction* obterred by Van Roomt and Bea*c*o*t (1943) m 
a number of tbeir ca*es of loQae>borne and munne typhu* were moat likely 
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due to this »ourcc of error In another paper recently published from the 
Middle East (Brockbank and Whittazer, 1944) it is stated that agglutination 
against Protms OXK iras not performed because the suspension of the strain 
was unreliable. Special precautions should therefore, be taken to guard 
against this pitfalL The trmr. of expiry of the OXK suspension thould be made 
shorter than that of the 0X19 and 0X2 suspensions, and the quality of each 
batch should be carefully chewed by the mcluuon of adequate controls in the 
tests. 

(3) The OXK reaction is found positive m almost every case of scrub 
typhus if the scrum is tested several tunes during the fever snd early con- 
vslescence. In tbm respect the 0\K. reaction holds the same position in scrub 
typhus as the 0X19 reaction does m louse borne and munne typhus The 
manmum litres for OXK m cases of scrub typhus are also often as high as 
those for 0X19 m the appropriate varieties of the disease, provided that a 
sensitive OXK suspension is availiblc. There is, however a serious drawback 
to the OXK test, which is caused by the relatively late appearance of OXK 
agglutmini Those who have had the greatest experience of scrub typhus m 
Malaya (Fletcher snd Lesslar, 1928 Lewthwaite and Savoob 19^) and 
m Sunurtrs (Wolff 1932) agree that a significant reaction is rareJy observed 
before the second ^veek of the dtsease and that the maxunum titres are usually 
reached m the 3rd or 4th week. Thus the test is not an aid to early diagnons 
It should be noted, however that an eariier appearance of OXK agglutimna 
has been reported m cases of scrub typhus in India (Macnamara, 1935 Boyd 
1935) The workers m India employ^ preserved suspensions tvliich had been 
prepared by Bridges (1935) 

The techmcal details that have been discussed m connection with the 
0X19 reaction apply also to the OXK test. A nsc m titre of at least 100 per 
cent when established with a properly checked suspcnaion may be conaidci^ 
as a significant reaction. If repeat specimenj are examined at mtervals 
of not more than 2 days it may be possible to confirm the diagnosis at a some- 
what earher stage during the disease. The agglutmm response m cases of 
scrub typhus has not yet been studied with sufficient precision to give an 
adequate answer to the question whether a relationship exists be tw een reaction 
curve and dmical course similar to that which obtains m louse borne typhus 
In studies of this kind special sttentioo should be paid to what been called 
the low titre reaction curve. 


SUMSIART 

Two different types of the curve of 0X19 agglutinin formation are found 
in paticnu suffermg from louse borne typhus. The two types of reaction curve 
are related to the clinical course of the disease and form the basis for the 
interpretation of the results of the Weil Felix test. 
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Rjcketttial ncciDei gtmrolitc dcmoostnble 0X19 agjluuniDS In a relt 
tirelj high proportion of inoculated person*. The 0\19 antibody reaponie 
u of a modemc degree, nimlar to the O antibody re»pon*c after T.A.B moco- 
latioo. 

Rendnal 0X19 *EjIatimi», doe to a prcvions attach of lomc-boroc typhna, 
do not (henr ttgoificant docroation of the tore m the cooiae of Vanout febrile 
It may be atsmoed that the nme holdi for 0X19 agglutinins pm- 
dneed m respome to ami-typbas inocolttiotL Re&daal O agglotuuna for 
typhmd and p ar at T p head hjgJTfi, whether doe to prenou* infection or mocola- 
Qon. alco behave m Eke manner 

The technique of the agglotinatioo test with pmored suspensions of 
Pratemt 0X19 B described. Repeated testa with low dHuticms of serum, in- 
dnefing dilutiortt I 25 and 1 50 are of capecral importance in early dragnoats. 
Some of the pcuible aonreea of error art discusaed. 

Tbe vanotB moefificaaons of a ahde a ggl otmanon test, now used by 
German worhers for rapid m 6eld conditions, are bne^y mcntiODcd. 

Tbe foUowng trphus-lihc feren occur in the areas whidh at present are, 
or soon may beewuc a theatre of operations, tte., mnnne typhus, “ Bine 
boutonneuse,’' ndt typhus of India and scrub typhus. The P^ n u 0\ retc 
boos paeuhar to each of these raneoes of the disease are compared with the 
0\19 reactuTQ as rt u known in loose home trpbns. 
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TRANSAcncr<s of the Rotal Soctett of 
Tboftcal Medicine and Htohne. 

Vol XXXVII No 5 M*rch, 1&44 

NOTE ON THE PREPARATION OF SUSPENSIONS FOR THE 

weh^feux test 

BT 

R. F BRIDGES lt-cou> Jlxmx:. (retd.) 

Startdardt LabonsJ a ry OrfonL 
(AfrtHrtd UMonk CcatndlS) 


In a paper publiahed iorne years ago* I described the details of the 
technique usrd m the prepatanon of alcobohzed luipouiOQS of the three 
Proteus OX strami that are employed m the WcD-Fcln test. Certain ch ang es 
in technique have been adopted subsequcoily and it may be useful to other 
worLcn to give a brief description of the pmeedure noiv followed m dus 
laboratory 

Plate the Proteus OX culture to be used on plain agar If the culture 
contami organisms of the spreading H + 0 farm plate on phenol-agar (1 m 
1,500) to ensure growth m tingle cnlomes inenhatt for 24 hour* Pick a 
niunber of colonies, tay yv , each on to two agar slopes and meubate 24 hours. 
The one slope u used for test, the other is kept as ** office copy ” 

Add almt 2 mL of salme to eadi test slope and wash off the growth. 
Pour oS the suspensions mto clean test mbes and fiD the rubes about three 
qoartCTS full prtth 96 per cent. alcoboL Shake up all tubes thoroughly durmg 
the course of 1 hour Remove the alcohol m the centrifuge and resuspend 
the organisms m 0'25 per cent formol-saline. Reduce to suitable density for 
agglutinatian test. 

Test all suspensions with the cor r es p onding type serom and choose that 
which aggluanates most rapidly most completely and to the highest dtre 
The test is ffrefcrably earned out with typhus serum, if available, rather than 
with Proteus rabbit immune serum. 

If the onginal culture is known to be m good condition the whole of 
the above may be omitted, and the suspcnaicm prepared fr om the whole 
culture. But occasional colony selecnon ts advisable. 

Growth m bulk is earned out m Roux bottles or screw-capped " medical 
flats,'* which have b een coated on one side with unfiltered agar One broth 
tube (5 mL) ts moculated from the offitt copy of the selected colony for «<rb 
Ronx bottle to be used. The brodi tubes arc meubated for 24 hours after 
which the contents arc poured mto the Roux bottles. The broth is allowed 
to flow over the whole surface of the agar and the bottles arc then placed 
m the meubator with their nccis sbgfatly raised so that the broth remains 
at one end. 

After 24 hours incubanon add a small quantity of ctlmr to each bottle 
and wash off the growth. Filter through cotton wool mto one or more screw 

•BmrooE*, R. F (1935) J R, Arwty me4 Cps^ 64 153 
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capped bonka. Add 96 per cent, alcohol in the propomew of not lei* Hum 
4 ToJonia to t tt^uiw of iu*pcii»ioa. Shake op thoroughly during the coune 
d I hcFur 

Suck off ai much aj poanble of the •tipcriutxpt akohol and tnuufer the 
renamder crastainmg the organhm* to centnfoge tube*. Swing rap^j {» 
a few Bxmutw. Fowr off the ilctdjrf from the depouttd otganiraoi, remorlag 
the ItiT drops with a pipette. 

Rompend the ■crginiiiiu m ftenk Hlinc aoludon and tnoifer to ictcir 
capped bottk*. Shtda up my thoroughly uotfl it a $tai that ah dtnnp* 
hart been tmoothed out and no granolariry remauu. Add 2 per cent buffer^ 
fortiiololine to make conceotrachin of fcmnalm (yiS per cent. {«., add ooe- 
•cTtnih of the rt^uine of fu^peoBoo). 

In the ca« of the OXK rttam the akohoUrtd orgiinissn* ihould be raxa- 
pcoded in KcrOe dtktiricd water not Wrne and ah further dHutloo iboold 
he made with drf3l«3 water But the 2 per cent forrailiti may be added in 
the form of buffered formol-ialine aa m the cue of the 0X19 and 0X2 rtrami. 


Staadardiw the luspetwoo by adding moro iitrile **1mc (dimHcd water 
tn the ca*e of OXK> and 2 per cent, buffered fomioViaBnt {Snal ctmeeatratkea 
of fonnilin 0 25 per cent) to i dm^ty cquiraleot ro 4.500 mjJDon Sac/enym 
coli per ml 

Note { 2 pet cent bnlSettd ftstraol-aatoe h prepared by adding the 

te^oued qoannty of formalin to a mesaured qtiandty of atmle taltne and then 
bnngmg the pH to 7 6 by addition of Na,JB?0 

Note 2 In the Standard^ Laborat o ry we carry ertn the itandardiatwo 
of the smpcttaian by meanj of an efcctnc alaorpdoiDCtrr But if Birmn i 
mbc* are toed the foliowmg i» a ample method — 

Uie only rube 3 cnee thb u mote earily matched diaa any other Oae 
Toluine of lutpenatoc a dfloted with eolumea of aline tmrfl It n fcrcrod to 
mardi tube 3 Then the amount of fluid whldi mtat be added to bring to 


(a-37)i 


where “ a ” li ttse nranber of ttmes 


the required den<ir> is equal to^ — jy 

thai the ttupaiBOO CQUit be dilmed to bring to the value of robe 3 and * x " 
u the TcSuroc of urpenuon o> be diluted Him, tupptalng we hare 50 mi. 
of ampemKin and if a found that tt mutt be fluted with H rrfume* of 
albac, or twelve rnne*, to braig it to the deunry of mhe 3 then the quanrity 
of fluid n hich mun be added to give a cot«*sitTatt<*i equivalent to 4diOQ mllUoti 


Bad colt per ml 


eqtud ro jyC— .-.m ml 


Thtt fluid a added m to 


tCTOHaghthi in the form of rtcrile laline (dhtflltd water In the cawr of OXK) 
and oeeeagbth of buffered fonJioJ.*aflac. 

The figure 3 7 In both numeratoT and denojnmatcPT of the aborc fottnoU 
represent* the number of onjca that the finished suspeniioo h required to be 
dcnfCT than tube 3 It can be increased or dimimsbed according a strongo' 
or weaker stupendoo h thought dcAtable 
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COBRESPONDEN CE 


THE TREATMENT OF TROPICAL ULCERS AND OTHER SKIN 
AFFECTIONS WITH LOCALLY PREPARED ACRIFLAVIN-KAOLIN 
POWDER. 


To the Editor TmwflAcnoNS of the Royai Soaety of Tropical Medicine and 
Hygiene 


Sib. 

The necessary cooiervatiQa of drugs tuch as nnc axide> todoform, bumuth, 
and bquid ptnffin for the compo\iiiding of Z IJP and B , led roe to exploit 
less costly and more easily obtainable matenil 

For the past 6 months at the Ksronga hospital I htTc used, cxdusiNely 
and with good results, a preparation, A.K- powder made from a local kaoUnidc 
earth impregnated with acnflavin m the treatment of tropical and other, 
ulcers and all *hn affections which require an antiseptic emolhent drying powder 
The crude Tnaw* of gntty earth arc pounded m an African wooden mortar 
put m a 12-gallon drum, and thoroughly stirred up m water The wafhmg 
may have to be repeated to recover the bulk of the clay The supernatant 
flmd, containing the particles m suspension, is poured off mto another receptacle, 
and m a few hours an almost impalpable white clay is deposited, which is col- 
lected and fire-dned, and the hard cake thus obtamed ground mto powder 
Two soluble tablets 1 75 grams each, of acnflavin, dissolved m half a 
pmt of witcr are mixed with half a pound of the powdered earth, which a 
agtm fire-dned and pulveraed when a fine sterile ochre-coloured product 
IS obtained. In this distnct, 50 pounds of crude earth yield 4 of fine powder 
On reception the ulcer is imgated with warm 1-1000 pot. permanganate 
lobon and the AJL powder dusted on with a dredger A sintablc piece of 
hnt, wrung out m sterilized ground nut oil is superimposed and a bandage 
ipphed. 

The imgation and dressing is repeated every other day 
PaticntB express immediate relief from pam and discomfort on completion 
of the dressmg 
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couaarommKt. 


Fou! trop«c»l uicer* are paJtwtilariy benefited and detn up rapidly The 
effect on chrome uiem such *« rdd *orw li rtrikmg 

When definite dgoa of beaUng appear the treatment deacribed ta dia- 
continued, and ointtacota, equal parta of boric and hoc ondc, Utcr xmc trdde 
tioM, are uaed to fiiaaii off arilh. Sypluhtic and yawa tdccra, of courac, 
require cooatitutiooal treatment aa tveU. 

Half a pound of the A.K- powder aufficea for an arerage of thirty caaea, 
and the Mriog in time and expenae ii conuderable. 

The method it auzqile arid effectin and hat been introdticed at the rura! 
dapenaartea in the district. 

I hare entered into aome deta0 jn order to tare otbera alnutirty situated 
the trouble of experimeot. 

I am etc. 

J O SHiacoK. 

Ktronfa, 

Nyaaaland. 


Omm, tn 
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HEAT EFFECTS IN BRITISH SERVICE PERSONNEL IN IRAQ 

BY 

T C, MORTON O.HJL »u>. rJULP Air Commodore, R.A-F 
IratUMts of Ptifnlogy amd T^vpicaJ Me£ame RAS 


ClJlUTOLOOT 

Iraq iptly described bv a British Tonimy m the but ^rar As a country 
coruuting of two ruddy long nvers and miles and miles and miles of sweet 
damn all. Apart from a thin frmgc of cultivatiaii bordenng the rivers and 
canals at few places more than t mile in width, the coimtry consists of flat desert 
in the summer and weary miles of flooded countryside m March and ApnL 
In the winter the ubiquitous camel thorn and stunted desert shrubs ixd the 
desert with a thin mantle of green and afford pasturage to the numerous camels 
goats and fat-tailed sheep of the nomad and semi nomadic tribes. The desert 
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d «3 r*ot coniut of nnd but of tlluTial mud dcpo*ited by the flood* Ttw 
prcmlmg tooc u a drab V Haiti achich reflcctt and radutt* the burning ray* of 

the aon and tiu* panorama B varied only by aalt part* in the lotr lying dcpretawct*. 
Southern Iraq u m reality a flat delta in Biblical timci the two mcr*, the 
Tigm and Eaphntc*, had separate montfaa and the aHunal depoait* earned 
do^ by them m the course of comines have gradoally built up the dehi, 
causing h to oq tVi^ Peraian Gulf to such an extent that Ur of the 

Chaldee*, once a floumhmg tea port of Sumena, u now some 160 mile* inland. 


Gauii I 



The mim annus! rainfall of Iraq is only 6 inehea a year and b hnuted to 4 
month* from November to February The hot scaaon commences m 
May and contmuet until the end of September the last fortnight m July 
a^ the fim fortmgbt of August bang the hottest tunc of the year The higbeat 
shade tempermtore for the list 15 year*, as &r »s RJLF meteorolofical data 
record, was a temperature of 125 F at Mosul in northern Iraq Fortunately 
t^ni^ are refatmlT cool, the highest night temperature recorded during the 
yao heat wave was 8S* F with a humidity of 42 per cent, on a day when the 
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•bade temperature reached 123® F The rclatucly cool lughta even in the 
hottcat montha render Irac^ a possible country for the white man Uving under 
good conditions, though day tempcraturca of 135^ to 140 F arc not uncommon 
in Double Fly EJ* tents. A study of annual meteorological charti shows that 
severe heat waves tend to occur about every third year when for from 3 to 5 
days the maximum temperature remains m the 120®s and, as Sir William 
WiLLCOi (1920) recorded, it is the cumulative effects of heat that matter the 
greatest inadencc of cases occurs on the third or fourth day of the heat wave and 


Gbaph 2 



the mdividual freq^ueaitly succumbs to heat effects m the mght or early morning 
when the atmospheric temperature has fallen very considerably 

Actioloot 

Heat hyperpyrexia and heat exhaustion arc due to a general parboihng 
Or overheating of the blood and body ttssuea and not to any raystenoua property 
m the rays of the sun in the tropics. The clinicsl syndromes resulting from 
Overheating are by no means confined to the trop ics. Thej occur in furnace 
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worier* m tfrapente clunitei bm owing to the mto working m •hort thifu tnd 
then being remored to t cookr »tmD*phCTC the profound chingw teen m endomc 
ire» nrely occur u the brcik Kid return to t cooler itmotpbcre pire* the 
body t chiQco to overcome the re»nlti of dehydntion Actire *cmce conditroo* 

OSATU 3 

Maxcmuu uo klntnnm Dklt Ti»iMJ«.Tcn iixn CcnsMeostoiKo 
HOMtDlTT 
-SHAJWH 

iM I* )• ika <<* «t i«M rm 



m countm* nch u Ir»q apecuUy when entthed new ranfcrcement* from 
tenpextte ciitane* i^wre m the middle of the hot wtether aiw,y, lad to m 
mcrctted inddeoce of c»*ei- Meteortdopcil fteton tnch u humidity pity *a 
importtni p«t m rettrdt the tupprettron of twetting tnd the hcK hyperpyrexa 
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gyndrome will fllwayi be conunon m hot, hunud weaa such as Basrah, whilst 
heat cramps are more common m hot diy arcas^ Xhc or\‘crheatiiig of the body 
-throws a stram on the heat regulating system and the heat loss occurs mainly 
through the sw e a t glands' It is interesting to note that it has been prored 
Graph 4 

■\lAiarcM AND Mrrfiuuii Dah-y TemperaTuse and CotoespondiNo 
HO inDITT 
HtNAIDf- 

Kw tM •> itbM J* 

IJJ-IJ*/ »H a 



that more sodium chloride is lost in the sweat of new arrivals to the tropics 
than in the acclimatized, and recent experience has shown how important a role 
sodium chloride plays m the genesis of heat exhaustion and heat hyperpyrexia. 
It has been known for man} years that the muscular cramps that stokers suffered 
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from could be pfr^ cnteii by tbc sddittoa of **It to tbeir druifcmg w*ter but it a 
oo}y 'urtidn comptratiTtiy r e cen t yc*ri that tlu* ob*av*tiofi beCQ ippScd 
lo the tropics tnd the partniount imponancc of « suffiaeacy of wit aod water 
for the rtmntcnince of health been twluted. Anny erpcnment* wttc carried 
out in India m 1S38 and rt %as found that after i carnal route march trf 9 
rtalct in the hot weather with a ehade temperature of 104 3* F and a relative 
humidity of 47 per cenL that the average aall low {^aQ) per man vria 6-8 
gramraca and that the water kwa amotmted to between 6 and 8 pmu, m addidoo 
Lcoicn (1939) found in a 9 mile march at 1 07* F the low durmg the march 
•UM 6 5 jjrammea of NaG the blood chlonde level being reduced fftnn 500 tng. 
to 417 rag per cent. Id order to nuintam cfikseocy m the tropica in the hot 
weather it i» neceaaary to mge« about } to 1 c*. erf wk a day normally the 
food cemtasns half thia amount ao that the balance miat be made good hr 
ettxa «Jl Ten grama trf aalt to a pmt of cold water maiea qcnie a palatable 
dnnk and coftaiderahle quennues of wit can be added to freah oe tinned tomato 
juvee ftavoured v,ith a hnle Worceater aaucc, which makca an tppedaing non- 
alcoholic codctajl before hmcK. The unireraal popularity of vreibaalted thnondi* 
piatachio nuu and chip potatxxs etc in the tropics la a physiological cnnng 
tiui ihould be enccrurag^ and made avaHabJe to all ranlui by being offered foe 
tale at the wet canteen* aergeasts and o^ctra mewea, etc- Tb fiuid loo 
ahould be made good and, dependent on the amount of creating and nstore erf 
the work laioived the uater intake required trill vary from 1 to 2 gaflocu per 
man per di) la trerUbops the followtng drink* should be readDy rrtdahle 
ted men should be inetnicted to dnnk frequently but not nnux than 8 ou»ee» 
at a time 

6 ounce* Set entren fluid ounces of lius con- 

4 ounce* centnted soIctJoo to be added to 3 
H pmta. gtlkms of water for drmking a 
agent easy be added. 


*>£)dmni chloride 
Poiataiunj 

\^a:er 


BiocHtMisT*T US Heat ErrecTa 

fhe whole fubjea i» m a condiuon of flux. Tbc phjnologiati m the 
laboratorr h*%t attempted to <ner tunplify the matter by *uch eatreme sub» 
divaion dm they have produced • clatsificanon of aabdmjcal eatjuea that a 
of liule I thie to ebe cbiucxan whose *016 object la to make a correct dagnwi* 
and mttitute the appropraie tteatmem. Ths problem twtiu solution fa *pfl* 
of afl the imefulcapenttwatalBwi of Dr FRAXt MAEfii (1930) oftheA-IOC., 

whew the pm move measures adopted by that far-scemg coinpany hrre been 
*o fucceasrol that be a starred fog- human dimcal maicnaL 1 wa* deEgfa*^ 
to fw chat the 11= ar Office and Meduol Research Countal »«it two Inveatigatcr* 

r ‘ Dtrxu* McNw and DiTuwcrr** Tnd Boik V UtStmi 
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out to Iraq m 1943 and we avrait their report with great mtereat. My own 
attempt* m this field were limited to chlonde mveitigation of the unne and 
blood urea cstunaoons I found the unnary chlondea markedly reduced m all 
•evere of heat exhaustion and in every case of heat hyperpyrexia The 
blood urea was raised m one or two case* of prolonged heat hyperpyrexia but 
I could find no evidence of permanent renal damage due to heat effects per st 
The critical assessment of electrolytic imbalance, whether alkalosis or aadosis 
IS predominant m a particular case at a particular moment, is a matter for the 
biochemist but what the chmaan ivants is a method of treatment which will 
safelv restore the disordered metaboham A treatment which is too specific, 
for example alkahes to treat acidosis or ammonmm chlonde for alkalosis, is too 
dangerous unless the services of a well-cquipped laboratory arc at hand, for 
one has learnt by cxpenencc how easy it is to swing from one extreme to another 
cspeaaHy when the intravenous route is necessary Fortunately in 0-9 per cent. 
NaCI and 5 per cent, glucose we have a safe and rehable therapeutic treatment 
rcadth available which if administered early will restore the disordered mets- 
boham Even in these days of facile intravenous therapy it is necessary to 
stress that even these simple solutions mutt be carefully administered and 
the intake and output charted if pulmonary oedema is to be avoided 

NOMEhXU^TDRE, 

There are three distinct clmical entities although the dividing Ime between 
them IS not absolute and borderline cases ma} occur 

I Syncope 

This occurs m temperate climates m hot stuffy atmospheres and also 
in heavily overladen soldiers on the march The essential pathology is 
a temporary cardio-vascular collapse which, like other ftinti, may progress 
to marked proftation with gtddmess, a Kmnll soft fluttering pulse shallow 
breathmg, dflated pupils a cold skin and subnormal temperature. On 
recovery the patient is bathed with a cold clammy sweat and severe head 
ache and mental confusion may follow for a few hours Death maj occur 
in cases with heart disease The unnary chlondes are not reduced. 

Trenimcnt — Dorsal decubitus in a cool place, the loosening of tight 
clothing and the bathmg of the face with cold water together with the 
jpplication of ammonia to the nostrib and a small dose of sal volatile 

2. Heat exhaustion 

This IS a dmical syndrome tending to occur a* a result of severe and 
usually prolonged exposure to high atmosphenc temperatures and is 
charBCtcnxed by collapse, profuac perspiration, low blood pressure, nausea 
and TOnuOng and m severe cases muscular cramps the unne is invariably 
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diminiilwd md cUonde* both in the blood and unne arc markedly rcducaaL 
The blood prewure la hiTinably low TTie moath temperature may be 
nonntl or aubnorroal bm the rectal temperature it inTamWy raiaod to a 
moderate degree. 100 to 101 F It » poatible that aotnc aertae ettes rf 
beat obiutcoti wdl, if untreated go on to beat hyperpyrexia but u a 
rule the clinical picture rcroimt tnie to type and the treatment i* different. 
The prognotia, piwided adequate treatment ja gittn u cxcellenL 

3, He*t kyptrpyrtsia 

The factor u the ftihire of the heat regulating centiet with 

the fupprctticm of awetting. once the temperature reachet lOS* F coma 
and coDvuhiont emue and the mortahty rate It rerf high. The unnaiy 
chlondea are reduced. 

Hiat EiHAUanav 

The follow mg detmption tt bated on a peraonl tipenence of thirty 
tevere of heat ahauttioQ encountered m Iraq in Bntith peiaonnel orer t 
period of yeart. A general nnpreaiKni \n» formed that their wat a certain 
type of mdradual «,bio wai pwticabfiy prone to derelop beat exhauation — the 
lean, ansoox, tpare type with a tow eyttobc blood p r ea a ure he waa tvuAlly 
■ tedentary notto and in 33 per cent of catea waa ■ rmet tettotaJler over 63 
per cent of the eua bad dot completed thdr fint hot aeaaon. An analytic of 
predoDuoam eymptom* recorded the foDowiog resuln — 

Per cent Per cent 

Dnziacu 53 SoppreaaioD of urine 16 

Vomitmg 70 Aiudroeia 10 

hloaeular oampa 26 Niuaca 80 

ConatipatiQa 43 

There were oo fatahtKt amongat this lenet of to progno^ta, 

pronded the condition la recognoed and adequately treated, ia exc^ent. 1“ 
two ciaea rt waa nccetaary to reco mm end a transfer to a cotJer chmate. 0°^ 
of these caies was particuUriy mterestmg » ahbougfa thia padent had bred for 
oTtr 10 years in the tropKs tha was hn third attack and each attack had been 
auffioently aerere to necewitite tbe use of prolonged m tia re n oia and 

cm two occaswna hia Bfe had been m jeopardy Hia blood pretmre waa ibnof® 
aDy low for I man of 32 Systobc 103 diastolic 65 and I have nodeed the aan>e 
Vrw blood pressure m sereral other cases. 

Sv^omutobgy 

In aomc cases the acttial onset tt sudden but there is usually a pretocnitcrT 
wage during wtuch the pattern suffers from anoceiit, weakneaa of the kgs. bead 
ac^ and conad ptoop for 2 or 3 days before coflapeng In many matances lh« 
coUapw ocean at night and bears do relatiofi to exertiosu The patient at tUa 
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ttige show* *11 the symptoms of shcK^ a low blood pressure cold^ clammy and 
profuse perspiration and mental apprehension and imtabihtj nausea and 
vomitmg may ensue, the vomitua eventually bccommg bile stained In the 
severe case* violent cramp* m the abdominal and leg muscle* are a marked 


Chart 1 

BAGHDAD A£?EA - HEAT EXHAUSTION 
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feature of the illness and the urmc is invanably diminished in quantity Xhe 
urinary chlorides arc greatly diminished in all severe cases tb<» u a most I'alu- 
able aid to diagnosis. In the most severe cases there is retention and partial 
suppression of unne only 1^ to 2 ounces of unne being drawn off by catheter 
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vn the 24 hourv Aq incret*c in the <)tuntxn of unoe pawed, togetber with *a 
lacntte in the pereeatafce of ciJondet a *n carfy *nd favourable wpi of 
rtcovtTT The auTkry and mouth lempcratnrea are often nenna] but the 
rectal tcmperiture u mvinabJ}’ rtlaed, ttaually to about 100* F Rectal teinpei*- 
turea abould be charted 2 bo^ n in one caae the temperature roae auddenly 
to 105 F Tha ww tccompanied by maniacal dchnum which rapidly aabdded 
when the temperature had been reduced to J02* Surj Lieut. MAcLiAJt 
R \ \ R. baa reported an uitercatuig caae of beat eahauation coo- 

plicaied by tetany due to hyper rentflatioo reaultiDg frotn rapid reapuatxio, and 
It ueafT to tee bow tha compUcatmg factor can anac capeaiUy in uoacdimatited 
Dcrvoua lodindaala. 1 peraonallr hare not encountered it. If the patient 
reaponda to treatment and the vonutmg and crampa diaappear a alight pytena 
ippeara nhicb Itaa for 2 or 3 day*. lo aome caaea headache peraiatj for a 
V eek or 10 das'a after all other aympto ma have dnappeand. 


TRE-VTitEST or HtU mUDSTJO.'t 


Tbeac caaea abouid be ouraed m the cooleat ward la the hdkpiul where an 
air-vondrtroned mid a^u available it ma found that a tetnperafute of 75 F 
nai the ideal inapenturt to rtuunxam m the want Thoae caaea with krw blood 
preaauret and aymptnini of <hodt ahould be treated is the usual wy by rixnng 
the foot of the bed care tbould. bowrier be taken m the appbcstmn of hot 
nater boedea, and once civ pnmary condiUoa of aboei has been reherod so 
tunhti beat a to be appbed for fear of oeaung a ndoia drele. Hot coffee 
nith plenty of sugar has been rtrongiv reconusended be R,A,F medical officer! 
at tins stage, but f per*ontDr hare had no apenence of it An enema of oormal 
sahne should be given if oecesarr but purganvea are to be avoided u they 
loarase the defaydretKm. Coptous fluids containing glucose and sodhim 
chtende (20 grams to the tf) shimld be given by the mouth, but if tbeae are 
cot rttamed or if the dnucal coodtuon narraots it intrarcnoua h*aC3 0-9 per 


cem. should be grveo hr a aahoe dnp the tntaie and output of flmdi should 
be csTtfuIh charted and, as prevKKisly menuoned, an m crea se in the tmnarv 
output and tn increase m the unoan chlorides sre the carheat and most reCshfc 
sipss of tecos err In certain cases an alValosrs derelopa from excessive romilin® 
and as Profetsor Ncun Moaais <1W3) has pointed out the vomiting leads to 
lonoffluids,hKhco(rtaaiJi»dmm«ilhacrcatei«ii(rfchlorine. Accordingly 
caibooK tad a retained m the body flotds to latnfy the demands of bsae and 
an altilosia ts produced, the kidi>eTs promptly respond by excreting an alkalioe 
unne with excess of sodium btearbotme U the alkalotic condition perwt* 
long enough the coemonout eicrctioii of sodaim causes too great a reduction 

tn the osmoiar cooceninooo of plsama and tmoe fluids. The osmotic prewore 
» more mportant than the pH and the bdoeys cooserre the aodram even 
•l^h by »domg the alkalara increases loimenaity Accordingly the urine 
now contaua a rdauve eveess of orgamc tod* mtb the nnult that lU ie«t«e 
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i» aad while a atate of interne alkalwia exists in the bod) If now sodium 
chlonde is supplied m sufficient amount the kidneys can immediately return 
to their task of duninishmg the alkalosis without running any risk of imperiling 
the osmotic pressure of the tissue-fluids and the unne become* al kali ne. In 
1930 I treated with success several cases of heat exhaustion with 2\ per cent, 
bicarbonate of sodium m normal salmc, together with glucose by mouth or 
intravenously (MoarroN 1932) In 1939-1942 I attained even greater success 
with the use of sodium chlonde, 0-9 per cent, alone, together with glucose, 
and I am now firmly convmccd that the good results obtained in 1930 were due 
to the sodium chlonde and that the sodium bicarbonate is unnecessary and 
contra mdicated If aadosi* is present due to impaired renal function the 
best solution to use, according to Professor Noel Baeer, is m/6 sodium lactate 
(1*8 per cent.) The lactate is rapidly ondixed to carbonate, thus cnablmg the 
sodium to combme with the excess aad substances and carry them off to be 
excreted m the unne. 

To turn up 0-9 per cenL sodium chlonde is the sheet anchor m the treat- 
ment of heat exhaustioo together with glucose by the mouth or mtravcnously 
m order to provoke a diuresis and to treat the starvation the majonty of these 
cases are suffering from and which, if untreated, may go on to aadoais. 

DIFFESENTIAL DIAONOSW OF HEAT ETHAUHTION 

Malignant tertian makna and food poifomng may cause confusion but 
parasites are usually easily found m the algid syndrome of malignant tertian 
malana and m food poisomng diarrhoea is constantly present. An estimation 
of the urinary chlorides will dear up the diagnosis in doubtful cases of heal 
exhaustion as they are always markedly diminished. Fantus test for a rapid 
estimation of urinary chlondes is worth carrying out as a rootme on all cases 
admitted to a medical ward dunng a bait wa\-e. In one case of this senes 
although the vomitmg ceased as a roult of treatment, the temperature continued 
to nse and Baalhu typhanu was isolated from the blood on the fifth day There 
IS reallj an even greater nsk of missing a surgical condition during an epidemic 
of heat exhaustion a case of intcstuul obs^ction wa» admitted to a medical 
ward fortunately the projectile vomiting led to its early recognition. 

Heat Hiterpyrecia. 

The following descnption is based on a personal cxpcnence of eleven 
severe cases of heat hyperpyrepa encountered m British personnel over a 
penod of years A gtncrjJ impression was formed that there was a ceiu m type 
of individual who was particularly prone to develop heat h yp e rp y re xia, the 
thick necked chronic alcoholic, with a high systohe blood prcaiurc 
the averigc age of the patient was higher than m the heat exhaustion senes 
and the mortalit) was 27 per cent. In the case of those individuals who did not 
conform to this descnption there were as a rule comphcating faaors such as 


niAT mecT* w 



milim, unujuy mfectlcm, oril •epti* tod cctrane pbjitc*l ahauitioo etc. 
TSot wtt ooiy one tertottUer m thu •cna «nd four of tJbe pttmic* were <irotuO 
tkoircilje* *>ii Baly*** of predomhuni tymptom* rerctled the foUowioj 
rendts — 

Prodromi] 100 per cent, fire- Vomtutg 54 per cent 

qD«K 7 ofmKtantion,oi»c*»eoolj Refleie* Kn« jerk* l«t in 30 pef 

\iii<iro«, 100 per cent «nt, dumabtied in 70 per cent 

CijesuptUoTv, 16 per cctit Conrulcont, 46 per /n-m. 

Defanum, 46 per cent Hyperpyreui 100 per cent (enterioo 

Coena, 63 per cent • tempemure iboTe 104 5* F ). 

Sfertomm bretthtn^ ptesent in til conutoee 
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Unnary chlonde* were invanably dumniihed in all case* where it was 
po«ible to obtain a specimen for quantitative examination. This has also been 
recorded by Dr Franz Marsh of the A,I O C at Abadan, The general 
appearance of these patients was as a rule characteristic, the face was flashed, 
in some instances cyanosed, a dry burning skm was a constant feature and 
the blood pressure was usually raised. The onset was acute, m some cases the 
patient bemg admitted delinous ttuporous or m coma, and rt was found that 
the more acute the onset the better the patient responded to thennantidote 
measures and the less tendency there was to relapse. If the temperature 
reached 10S° F dehrmm and coma mevitably followed and it is doubtful if 
the temperature baa remamed at 103“ F or over for more than 2 hours if 
recovery la possible although short periods at much higher temperatures such 
as 110 to 112° F have been followed by recoveiy {Notes on Effects of Heat 
1043 ) I once saw a dying case of typhoid m the fourth week of the disease 
in Iraq whose temperature rose sgam and agam to 112“ F and it was pathetic 
to watch the frenned strivings of the man a sweat glands to deal with the situa- 
tion his eye sockets filled tune and again with sweat which htcrally poured 
OS' hrs bo^ m streams. Such an appearance is never seen m heat hyper- 
pyrexia the hot dry roughened skin the bounding pulse, the flushed cyanosed 
hce with congested conjunctivae of the typical acute case once seen is stamped 
mdelibly m the memory My limited experience fully confirms Colonel 
Hearns b (1932) observation as to the value of the dry burning u an early 
ngn of oncoming heat hyperpyrexia, and norsmg orderhes should be trained 
to look out for It whilst recoidmg pulse and temperatures a mere palpation 
of the thorax or axilla is suffiaent. In the majority of the cases the temperature 
hid settled to normal by the end of the week but m three cases a prolonged 
pyrexia associated with a furred toogue and a polymorphonuclear leucocytosis 
persisted for from 15 to 14 days. AH laboratory mveatigations mdudmg 
blood cultures, agglutmations etc., were completely negative and the tempera- 
ture only settled down after prolonged residence m tn tir-conditioned ward 
Two cases were trinsported by air from Basrah to an air-conditioned ward 
m an R,A.F hospital and it was amazing how these lymptoma disappeared 
and their temperature fell to nomiaj within 4 or 5 days whereas tU previous 
thertnsnudote measures at Basrah had had no lasting effect. This cntenc- 
Uke syndrome is \-ery confusmg if not recognized and a perusal of old hospital 
records showed that similar cases bad occurred m previous heat waves and 
that a relative and absolute polymorphonuclear leucocytosis for which no 
cause could be found was a constant finding m this type of case- 

treatment op heat htperptrexia. 

The temperature must be brought down as quickly as pxjstible to 103“ 
or 102 5“ F by spxjnging with iced water and the use of fans. It is essential 
to ehminate malignant tertian malaria and m any doubtful mtravenous 
quinine is indicated. In one of the fatal cases m this senes although no mslanal 
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pamitc* could be fcmiad, rotravcooui quinine h*d been gi\-cli and portmortcm 
rnalaml pigment wai prcacnt m accoona from the lircr and apleen ahbough no 
malaml paxaiatea were fouiul m tmean from the brain and apleen. A tanpeta- 
ture of 60* F vn* maintained m the air-conditicmcd beataunkc centre but aa 
joon 0 the tbermantidote meiaurea had taken effect the caae waa tranaferred 
to the treatiocnt ward which tir 0 maintained at 75® F u lower temperaturea 
led to imduc duUmg cd the pidcot and even at this tempeuature a blanket 
w» appreciated. The patient wo encouraged to dnnk larpie quantioea of 
fluid containing NaCl and ghicoae but mtraacnoua aalm» were not required 
in the byperpTTOoal type of otftc unlc 0 vomiting waa tTOubleaame, and in 
my openence they are rarely required m theae caaca are not uaually dehydrated, 
B^ore roortmg to ixrtrarcnoua ailme it u eaaential to be guided by the aycto&c 
blood p re aaiu e hacmocoDcentratioii, etc. otherwiae one may do more harm 
fh»n good by overloading a AQing arciilation The mining waa coondcrably 
e 0 ed by the pnmnon of the air-condittotied warda and in no caae waa a aecond 
cold apcmgmg neccaaary a welcome cootraat to our cxpcnence in the 1080 
epidemic, when for 10 djya in one pauent the rectal temperainre rose to 108* F 
from one to three tun« in die 24 hour* oeceaajtatmg repotted ice ipooging 
and dsxowing a very heavy burden on the nureing atafi TT* queafaon of ked 
eoemu s a very vexed point they are of value under aedre aemce condi 
tiQoa where water and ice are aca rce , aucb aa etaging poata and on desert coQTuya, 
and here an iced enema of 0^ pet eccc normal edme u deflnitelv lu<fic>ted 
tut by uamg them one depnvea oneself of the recording gauge cf the thermoeDCter 
m the rectum and th er efore we did not use ttwn m bospitala. Theoretically 
they are UaWe to hictetae ahock. Couvuinona md venotia con g eatwn were 
treated by renesectioo, about 15 ounces of blood bong wrtbdrawn with benefit 
and oxygen was admuuatered when necessary In one fatal case himbar puncture 
amtrolled the conrulaiona and the fluid was found to be under prcaanre but 
otherwne normal, the patient eventually aoccumbuig to orculatorT faflorc. 
The use of a msgnenum lulphtte enema to relirve h^dache in convalescence 
was found to be of conndCTable benefit, parbcularfy m those patieaita t^Mse 
cercbratioo waa slowed and In whom there W 0 no evidence of dehydraoon. 
Lumbar puncture, except n a mearu of diagnosas m doubtful esses is not 
rtcotnmended o a routine measure. The transition from the iirHXinditianed 
’Kxid to an ordinary ward should be a gradual one. Nt^lect of this clementarr 
precaution m one esse of beat exhauation led to a relapse necesartating farther 
mtraienous sal^ therapy We found that it was better to let the ptoents 
wep in tn ortfinary ward at mght once convalescence was well emblislwd. 
and the hours spent m the air-conditioned ward were gradually whittled down 
to WTO prior to dacharge from hospital 

PaOFHTUMU. 

, ^ Af ^ wat re s te pc The principle of confining trooping to the cool 

•eawm so that newcomers gradually become sechm^oed to the best a an 
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excellent one anj depamirc from tlm rule u fraught with danger but 
under war conditions is often unavoidable. It is essential that medical officer* 
on troopship* proceeding to the tropica ahould be f a mili a r with the prevention 
and treatment of heat effects Incoming drafts should be disembarked m the 
early hour* of the morning or m the evenings and the removal of heavy baggage, 
etc. should be earned out by icchmatucd working parties and not left to the 
newcomer rendered soft and flabby after weeks of confinement on board a 
crowded transport, 

2. Air CondiUomng In certam hot locahtics m the Persian Gulf this is 
available for only 25 per cent of the pcrionncl but it is possible to so stagger the 
working hours that idl the men can spend some houi* off duty m an air-condi- 
tioned room This will, on the analogy of the furnace worker m temperate 
climates, do much to prevent the cumulative effects of heat and enable the 
body to repair the results of disordered metabolism. 

3 Propaganda Dumg the Hot Weather The slogan Dnnk more 
water Eat more salt was posted m all dining haBs at the beginning of the 
hot weather In addition to this, dunng a heat wave m July 1940 when for 
o\er 5 day* the tem(>eratiirc was over 120“ F medical officers made a pomt 
of seeing that extra siUt was added to the dietary and that men were warned to 
avoid getting constipated Workmg hours were adjusted so that men started 
work an hour earlier and stopped work at 11.30 a.m., and frequent inspectioas 
were made of welding shops tinamith shops etc. Persian coolers were installed 
m these workshops contaming an ample supply of cool water, to which ult 
was added, and the men were encouraged to dnnk httle and often. As a 
result of these measure* only two cases of heat exhaustion occurred a great 
improvement on our 1930 experience during an identically ittiiIt heat wave 
The }car 1941, m which active operations occurred in Iraq Syna and Persia 
was fortunately one of the coolest summers on record, and it was owing to 
this meteorological bleasmg that we were spared a re p e ti tion of the Mespot 
of the last war when at the first battle of Ramadi over 300 case* of heatstroke 
occurred m one aftemoorL In the hot summer of 1942 a severe outbreak 
occurred after I had left Iraq and I am hoping that some of our RJk.M C 
colleague* here may give u* the benefit of their cxpcnence*. 

SUUSIAST 

I The dmsioa of heat effect* into heat syncope, heat exhaustion and 
beat hyperpyrexia ti advistble as although bordcrime cases do occur the clinical 
picture IS as a rule clear-cut and the prognosi* and treatment are radically 
different. 

2. Heat Exhaustion Electrolytic imbalance and dehydration appear to be 
of primary importance m the genesis of heat exhaustion The lean, spare type 
with a low systobc pressure i* particularly prone to heat exhaustion and the 
age group is lower than in the heat Ityperpyrcxia cases. The quantitatiiT 
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mnMtion of the urtnaiy chlonde* n a wmpic and retible test m the differential 
diagnoau cpf theae ca*ea and in aodium diloride and glocoae we ptmeaa a safe 
and effective retDcdy . , i. 

If intmeoooa tberapr a mdicated thia moat be cotttroUed by chartmj the 
intiVc and oQtput and eaumating the baemoconcentranon, othenriae there a 
a rt*k. g£ pulmctory oedema. The ptognoaa m heat cihauatKm » exceDcnt 
provided the condition ta recogmied in tiiDC and adequatelv treated, othenrlie 
cam may die of oreulatofy failure or go on to heat hyper pyn'cda. 

3 //eat ff^f^Tfyrena. Thia ta alwaya a grave ayndromc the mortality 
n uiually at Icatt 30 per cent, and may be con»denb\y more. Akohol and 
age arc eccewory and adyerac factora and the condition la nujre frequent m 
the fat and pkthorK The eaaential faaor ti tlw faffure of the heat reguUtmj 
centre with the lupp i eaak m of tweatlog although m the more protracted cam 
It ta probable that an auto-intoncadoo u r ei p o nai blc for the prolonged prreiia. 
ThermanttdQte toeamrea and the nuning of theae cam In trtiSciaUy cooled 
vards are the bam of treatment 

4, ProfJr\laxu (a) Ample cool drinking water containing 10 grama of 
•odium chloride to the pint, together with a total crmnnnptlao of at Icait 1 ounce 
of aodium chlonde a day u a paramotmt oectaadty in all endnme aresa dimog 
the hot weather (6) Tbe pronaion of au conditioned or artifimDy cooled 
wtrda in boapitala in endamc areta la aa eaaentul ta the promton of a wt&* 
equipped operating theatre 
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Dnctancm 

Colootl A Saela An- Commodon: MobtoVi paper ta of parttcolar Intereat 
to me u I tmved m Iraq juat about Uk time h* waa leaving It therefore 
form* a raloable b«u for companaon with the olwervatioo* made during the 
hot weatbera of 19A2 tad 1943 tod I hope that mine wilJ be complemattaiy 
to ba own. Aa Attittint Djrectoi- of Pathology I had the opportonity of 
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tcranng Penu and Iraq and visitmn^ hospitals where cases were treated under 
different conditions. 

It waa found that seasoned troops in good physical condition attained a 
high degree of renstance. Indians were not immune, but although the inadcnce 
among them waa lower than m Europeans the case mortahty was higher 
Gurithas need the tame degree of acclimatization as Europeans 

Among important preduponng facton not usually stressed were lack of 
sleep and rest, insuffiaent fo^ pnor to a move, and poor physical condition 
caused by fatigue or by some previous Alness malafia, sandfly fever 

dysentery diarrhoea and sea sickness. Kncssca associated with high fever or 
persistent vomiting were particularly dangerous It was found in workshops 
in the desert that by making rdveiUi later and so allowing an extra hour s sleep 
the men kept fitter and moreover there was no fall in output although the 
daily period of work was reduced by 1 hour 

A group of cases which does not appear to &I1 into any of the types described 
IS txib-<icute ^ects of hmt In the apyrcxial or nearly apyrcnal stage these 
cases were at first not recognized and were only diagnos^ when they developed 
hyperpyrexia. They did not respond to treatment as well as acute heatstroke 
m a previously healthy mdividuaJ Diagnosis was difficult in the pre hyper- 
p y rexi al stage as the symptcmis were simflar to other lUneases 

The common early tympcoms were headache feeling of exhaustion or 
off colour giddiness coostipatioo or diarrhoea and anorexia. Not infre- 
quently there was a change m the patieot s nor mal behaviour e dullness, 
imtabihty restlessness or even insubordination. This stage may last from 3 
days to 3 weeks but it was usually 2 to 10 days before hyper pyr e xi a developed 
In the mild early cases rest in a cool atmosphere, with plenty of salt 
solution to dnnk, u all that ts necessary In the more severe cases a cool 
itmosphere is essential, but these cases also require tr e a tment for the marked 
dehydration and salt defiacncy 

If m the early stage treatnient ts inadequate, symptoms, although they 
may have passed off are liable to recur on exertion or re-exposure to heat. 

A detenoration in the patient s mental condition, which may be mjn>nr«l , 
not infrequently develops with the hyperpyre xi a. Coma and convulsions 
sometimes ippcar The problems of treatment are those of hyperpyrexia, but 
a large proportiou of these cases died ro from 1 to 4 days after the onset from 
circulatory failure and bronchopneumonia. 

PATHOLOGY 

After peruamg postmortem reports and eTamming sections from fatal 
cases which occurred dunng the hot weathers of 1942 and 1943 it was possible 
to record certain constant observationa. 

S^oup consist^ of cases of kyperpnfrexta who had died pnor to 
the institution of mtravenous treatment. 



\Jamstop%aiIly 

Tht toBpcnrurc of th body n high *nd in wuk cues *pp*rently roes. 
Iq one cm i rtcul remperamrt ef n 5 *F vu recorded 3 h«m tfttr doth- 

Poitroottern ngriditr occur* unuwany r»{M<ny <sftoi vilhiii 1 hour *od 
pane* oS much h>o*ict *>120 oomal mthut 6 hour*. 

On opening tbe bodv da peripheral rc»*cJa are fotiod to be eofarged 
«ith dart xnd uad blood •«<* U u •eeo 10 penpheral onmUtory fallurt. 

The cerebral veweli are cmdjjJy tt^rged and form a «d nctwort onr 
the brauL The pu mittr tho«* aign* of ocdcmi. 

Ptitchiii bs^orrha-jei m the beam and itraJl «abple\ir»li mbpcncanfial, 
mbendixardial *nd iubpentoncal haemorrhage* bare been olwerred In the 
majorm of c*«a. 

The nnicoui fflembrane* 0/ the nomach and upper pin of the «n*D 
mtaoDcaare *0 mteaiKlv coogened that acme caftro-eatentw «■ cTOi an irntafli 
potKrtj m*- be impacted 

The coGdtaoo of the bean la pneraOv chxractcmtic. Thi» a atony hard 
to the feel It u bclirked that tiu* tt due to mtenae poacnortem apaen trf 
the nijocardium 

TTie lung* are 'bt haemorrhagic and congealed and emde a blood- 
awoed froth, which c* aUo found in the atr fsuaagei. 

Munuvpueify 

Ctnerai Fm^rwjt Degen erttt re change* of the pareAcbyrna cdU of dic 
bean, h er bdaer* and tuprveoal occur ewdy and hire been found tn poa* 
morwtn* earned out withuj 2 twera after death. After 24 boora the crihilar 
demeni of the m«ue ha* complctdc ditappeared. Thi*.U> the ux a peneoced, 
»ould tuggeai acute aniemortcm necrotic chxngra U) the lirer Ldsey and 
panertaa. In near of the rapid early pottmorterD degtncntioa, it « aapoonbJe 
to decide ohetber anienjortetn dami^ baa m fact occurred.. The degener* 
tron and coohed appearance of the organ* » Ttry charactenatic:. 

Gcncnltred cPgorgqpc nt of the rm^ la a coottant feature. 

The preaenc e of coam grtnular ptgToefittooo throughout the organ* r* 
aojjTftiie of tDcf«iaed de*tnictJon of the red blood corpcidea. The can** 
of tht» a dehaublc 

Brae* The rea»el wall* arc rAoUen and hare a byafinc appeamter f* 
a probable that tini change u partly degenemrre, and partly pby«c*l »* * 
rwult of an aherrooa la the osmotic prcuurc of the pliama. (A reizxirt 
uxreaacd plattna protein «mtm folkm* dchydratwn.) 

Oedem* it nuoted. TTu* 1* both penvaicular and peruwforcaiaL 

The \ ifcbow Rohm space* are often fiUed wrth a pale acidophaic ttaimni; 
flmd. Soojetnae* R-B-C.* «PT**r to hare migrated through the waOa. Thi* 
» wgjwtnt of icc«**ed permeability of the ve»d Kail* to flmd and celt*. 

Narrmg number* of tmall hacjnorrhage* ocean- In th<*e am* the of 
founding taa« u aderoKd. Thromboaed capiBanc* are frequentfy *«n. 
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ChromatoIy*is occurs but again it is impossible to determine whether 
this t* a postmortem or antemortem change, 

Ltmgt The alveolar walls show the presence of haemorrhagic oedema. 

These changes appear to be sufficient to reduce the capaaty of the air sacs 
which results m a dimimibed vital capacity of the lung The findings are 
very similar to those observed m early cases of phosgene gas poisonmg and 
are very characteristic, 

Tke second group zoere treated cases of heat ?typerpyrexsa^ 

In the mam, findings are similar to the untreated cases but depend to 
some extent on the quantity and rate of fluid given mtravenously as cases of 
heatstroke ere found to be particularly luble to develop pulmonary oedema 
\Vhen infusions have b«n given too Uviahly there is an mcreasc of fluid 
m the serous caviuea and some oedema occurs m the kidneys hver and gut. 
The lung tissue it more tcverely damaged than m the untreated case Marked 
pulmonary oedema is always present, and signs of bronchopneumonia are 
frequently scen, 

In the brain there a an increased cellular content, probably due to proli- 
feration of the neuroglial and imcrogluil cells 

The third group were cases of ^ects of heat mthout hyper py rexia 

Thu group coruists of mdividuBla who have been unable to acdimatue 
themselves Hyp erpy r eiu u not a feature. Very often there u some under- 
lying physical defect, or the condition may be a sequel to a prenoiu illness 
due to eftecti of beat. 

In these cases findmgi are modified. Fatty changes m the hver and heart, 
or signs of previous renal damage are superimposed 

Commentary 

Some of the postmortem changes are undoubtedly due to physiological 
processes which arc a sequel to the water and electrolyte loss. An impamnent 
of the circulation follows the haemoconccntration, raised i-TSCoaity of the blood 
ind the altered osmotic pressure of the plasma proteins Eicntually there u 
penpheral circulatory failure, of which signs are found both during life and 
postmortem 

It Would appear that in the stage when haemorrhagic oedema of the lung 
has occurred the vital capacity is dinunished, and some interference with the 
O, and CO| exchange most ^e place resuJtmg m a condition of anoxaemia, 
This view IS supported by the beneficial results obtained after oxy g en adimmstra- 
doa m severe cases. 

It u thought that there may be an important relationship between the 
anoxaemia and the morbid histological changes describexi. 

As Air Commodore Morton has remarked our knowledge of the 
biochemistry of the condition is m a state of flux, and until this is understood 
It is unlikely that there uilI be any great advances in treatment. 



Lt -CdL Roljert l>r»w 1 lavt bcm nuwt lotemied in Air Ccmmodocc 
Mo*TO'<*vihnbJcp*pcr«ndI fultjrigreewithhrm t* to the pr«li#po»agcau*ei. 
Mott of the cam of b«i hypopyrem »e«i by me were ttiffmng; from Kttw 
ifflMcunmt dkme Kke mtknt. Some of ibcm were m botpttti under obter 
v*tu» or treatment io the dyaeatery ward* and one panent who vn» bemg 
treated with atropine for * duodenal nicer developed hcatttrokc. I r em e mb er 
aeeipg a patient with teuny nnular to that dc»crib«i by Sars Ueut- Maoxw 
The higbot rectal tempentuit in the ewea I hive »e«n wai 113 F aodintptte 
of thi* the paueat recoreredi though be had coonderable mental impairment 
afterccardv 

With regard to accSmtaatiaQ do people lose !ea» todiam ehlonde in thor 
mat after hving m a hot climate ? I am not connneed by the evidence *o 
far produced that acclirtauzed people lote leas olt in thar mrcat. We are 
familiar %ith the uork dooe by the Gennana lO ihrt war oo arclima nation. 
They put man^ of their aoldiera mto hot bouaea foe a month before aending 
than to 'North Afnca »o u to accuttom than it> the heat, and few diamn 
due to heat occurred in thu grmip Although, In the Army we provide alt 
tahlcta and gne a» onicb «alc and water aa poaiihle to the troopa during the 
hot weather I conuder that aeduaatccati<m tt a moat unportant factor 

Prof P A BosIoq Tboae who have eecQ socneihing of be amr obe and 
the ejecta of heat in the Peman Gulf will be glad to have bc^ Ait CommodoR 
Morrox put the modero view of the aobtect lo ckariy and wdL Periupa the 
mott remariable thing about hu paper la the ommun of aQ reference to amaiea, 
red ahuta, apinc-pada and topeea, Ha total omacon of thoae auperttitioot 
» a > cry encourtgiog thing becauac one tooMama fee U bow alow advance 
of medical knowledge and ir» appbeanota may be. 

A muKr point to remccober a that afier a grave operatum the ml of heat 
atrokc a locreaaed b> handagmg and droamg Livet have been lo« bceatue 
thoae reapooaibie for cuigica! caiea have not been informed of tba nil. 

1 would rather lodt forward than hack m rdaUoQ to tha problem of the 
onfortuoate effecta of beat, and I wonder whetho- we Britah are goang to 
make auffiaect uae of air condioomog 1 The Amencaot are alrtady far ahead 
of US in the coottruction of barracka for the houaing and comfort of troop* 
in the tropica. Already in Amenea oo the eaitem aeaboard the lac of air 
condittomng a ccmmoopUce m the hot montba in hotel* and office*. Coedt- 
tioQ* ait trying ibere, bot ootlung approa^iing to what they are where our 
^ are aemns tww and may bve afier the war Very acnema attentioo abouM 
be given to the liberal pnmaion of air condtuomnf m barrack* (not only m 
• fCTT ««*) tho« bat 1 mi mi.« .thud ,t *tH not be done. 

CobJtttl S P Jaai#, md thxi Profamr Bdxtojj’, tnmmk, led htm to t»i 
equeKua. He but latened lut «eei to . betadom on the modern temr mtoit* 
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of Bntish troops m India. He had heard with aurpnac that the medical authofi- 
tie* in India ha>-e drastically changed their ideas as to what can and cannot 
be done without injury to health under the fierce Indian sun. The broadcast 
said that the old fashioned picture of troops protected by sun-helmets and 
spme pads should be forgotten and that the topee was dead. 

The question he wished to ask was whether m fact the medical authorities 
m India have modified their views so drasbcallj and, tf whether the new 
views are also held m Iraq and other tropical coimtnes ? 

^Vhat are the reasons for the new practice ? The broadcaster seemed to 
think that pndc and “ fashion had something to do with the change. 
He said that the men hve mostly ctnpped and that they are very proud of 
getting beautifully sun br own ed He said, the reaDy fuhionable wear 
is the hat, Gurkha felt,* which u worn at aD possible times and m all possible 
ways, A favourite way of wcarmg ii was with the crown pressed down m 
the middle rather like the Homborg hat or like the tiny felt hat in which Mr 
Winston Citotichill used to be pictured by the cartoonists of 30 years ago 
Colonel James ventured to saj that if fashion was a chief reason for the change 
m headgear and other kit the British troops under training m India did not 
seem to bim to be quite up to date. To be really m the faahioii they should 
study a recent photograph of Mr Winston Chuecrill that was published 
on page 62 of the Ministry of lofomuitioo s booklet. The Eighth Anny 
The photograph was taken dunng the PaisiE Minister 6 visit to Alamein m 
August. He IS wearing a Ciwnpore topee with a wide bnm dark tun-glare 
spectacles, a battle-dress tumc and gloves He is carrying in one hand a fiy- 
whisk in the other a white umbrella. The photograph doesn t show whether 
his tunic 15 lined with red or whether it has a spme pad but the whole outfit, 
m every other respect, is preaseiy what was strongly advised by the medical 
authorities m Mesopotamia m the last war 

Is It true that all these accDcnt precautions against the son arc only the 
bogies of old fogies which ha\c now been abandoned ? 

And about flcdimauzation u it the present view that by continuallv 
exposing a man s bare head and hii naked body to the fierce Indian son he 
becomes immune to heatstroke ? In this connection he would like to mention 
an example of heatitrokc which occurred m Mesopotamia dunng the last war 
Many will remember the practice adopted m that war of sending civilian 
specialists ftxim England to vanoua fronts to advise on medical and surgical 
irrangcmenu and to send home reports of what they saw With one of the 
Commissions which vmted Mesopotamia m 1916 there came a 
famous bram surgeon. He was by no means a young but he had all the 


• Experiments on the comptnrtiTo eflk»ency of rsnoui tvpes of •un-helmrt* end 

“ 1»28 (jr trop Ifed. [HjxJ » 2) end br Guwaa m 

IW.. (y trap Med iHyt] S8 3) The smale-feU hsts, raJi u the Gurfch* hat, were 
found to be the least effiaent of all types tested. 
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U *€ 0 ] Bcbnt Drtw 1 hftTe been inott (Otertxted to Air Commcxlon 
^Ia»TC^T’f \th 2 able paper and I fuDytgree with hnn wtotKe prtdifpotmgCMtKt. 
Mow of the cam of beat lijptip y r em *e«n by me «rc wffmnt from *e»e 
Interoirrent dne«>e Hbe maU^ Some of them wtrv h) botpttil under obacr 
ctDOo or treatment In the dyaemery warda and one peuent who am bcnij 
treated with atropme for a daodcnal uker dettloped he atatrofc c. I tancaber 
lecmg a patient with tetanv tuular to that deicribed bv Sury;. Lieut- hUettW 
The highett rectal tetn p enture in the cam I have *e<o waa 113* F and in apjtt 
of thu the patient recovered, though be had conaidtrable mental Impamucot 
aftenrarda. 

\V lib regard to acchmttuaaoo do people loae Im wxQum chlonde m thnr 
r«ii aficT Imng tn ■ hot climate ’ I am not convinced br the evidence ao 
far produced that acclimamed people low lt*» aall m their nreat. We are 
ftroihar aiih the v-oA done ha the Germana in thi« wwr oo y^ ^ f na f tr^rtfin- 
Tbcr put oanv of their toldieta into hot bouaei for a month before tending 
them to North \fnci, vo as to acc u t t otn them to the heat, and few diteam 
due to hs*t occurred in thi* group Although, jn the Army we pnjrfde aak 
tableta and gn« u moch talt and wata* a» potnblc to the troopa doriog the 
hot weather 1 conader that acebmatomon « a rnoat importam factor 


Pwf P A Baxlon Thoaa who hare mn wmeihiDg of heatatroke and 
^effeco of heat in the PercanGulfwiD be glad to hate heard Air CommodcBt 
Mwtw put the modem tww of the aubjec* to tlearly and wdL Pethapa the 
mnartable ihmg about hi» paper la the ormaaioti of all reference to airiim* 
red iruru, tpujt pad* and topee*. Hi* total oeg ration of thoae rupeialiDom 
u a it^ cDcouraging thmg. beau« one •ometme* fnd. how alow the adrance 
m medical knowledge and it* applicmoo* may be. 

u K biadmgm* Ura hm b«a lo« btCTOie 

I c»a !»», BM bro, nrformKi of Uu. rat 

1 -ould mher look [orwnkl ilrai b«4 n> rtliuon » Ura ptobton o( tkt 

dTocu rf h0«, t BnraWk s»bj » 

^ o« o{ ut coT-litKTOig ) Tbt Ammewu m rinady iir2eJd 

mon -re '**" •pptrachmg to Bhtt tbra Ke trfiOT oar 

bo Vory«n<m.«otttloo JraiM 

O prormon ol Br Mndmomog m bmdti foot cmlT m 

» fo. trrrd., ™ Btrao arora, bra I ™ 

• qo^^ Btotoh-i romirk. lod htar to ul 

had Imeaied lift »ed toa broadc*»t on the medem war tnfemt 
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izcd but the} \\erc producing sweat of the same concentration as the unac 
r limi Hted. 1 thinlc that shows to a certain extent that the story that people 
lose lets sodium chlonde m their sweat when a cchm a tiz ed ii rather nusleadmg 
I have done a certain amount of work in hot rooms and I do not behevc when 
the evidence is sifted you will find that acclimatmtion leads to loss of less 
sodium chlonde m the sweaL 

Wing Commander I/Oe Potter I should like to reassure Colonel James 
that the old bogy is not entirely dead Dunog this war I have seen army 
officers wcanng red lined shirts, I don t know whether they bought them 
as a protection against beat but presumably the tailor sold them for that purpose. 

Major-General A G BIggam I would like Dr Lad ell to tell us what 
he underitanda by acclimatixatioQ ? What change takes place during the 
process we call acdimatixation ? 

Dr LadeQ said he was not able to answer this question. 

Dr B MeArdle then put forward the view that certain changes take place 
dunng accUmatizatiOD one of which a the eaiher onset of sweating The 
rectal temperature of an unacchmatued aubject may nse a degree or more 
before he starts to sweat, whereas the same man when acchmatixed will probably 
start s\veating before his temperature had risen more than about 0 2* F The 
acchmatixed man also sweats more. Amcncan workers have recently shown 
that the energy expenditure — and the bulk of this has to be dissipated as heat — 
of the unacclimatized man doing a given amount of work m the heat is con 
siderably greater than that of the acclimatized person. The effect of acclima- 
tization on the cardiovascular system u striking and occurs mainly m the first 
2 or 3 days. The body is able to provide a better blood supply to the skin 
resulting m a higher skm temperature, and therefore m greater evaporation 
and cooling than would otherwise be the case. 

1 have never been m the tropics but it strikes me that the umbrella is a 
very sensible thing The radiant best of the sun is a potent source of heat, and 
shading is an obvious remedy 

Dr Waterlow There are the dmical aspects of the paper One or two 
things Air Commodore Morton has not mentioned and if we could get further 
infoimstion about those points it would be mtercstmg We saw a number 
of cases that corresponded almost exactly to his description of heat exhaustion. 
“Vir Commodore hlORTON says that the blood pressure in these cases was 
invariably low but I could not agree with that from what I taw and some 
of our cases were extremely severe. About three times out of thirty we got 
pressures of 80 or so but the most striking abnormahty was the reduced pulse 



prmort 3J uutad of 40 to 50 Th«e low pol»e pmium were never *<*11 
m oonnai «ubjcett. 1 formed ibe vptXMti thit tha Urmaiog of tbe jwte ytw- 
Bjit u of grot dagnome '-ilue. Otbetwue n mrald be cm to wy “ Tha 
pi&ent ba» « tyitoUc proaure of 110 »nd a therefore *11 nght." I oouced 
tint •oroe of the figiim of Ku Commodore Morrert » dart were of the *uoe 
bird Another poitrt u the Und of me thmetemed by tn ibnormil »ldn 
— « div «tui tnd reduction of twcmiij but not byperpyrtaii. The rae of 
tempmnue apidfr inrppan on odnuenoo to hoepitd btrt tbe *lan renalm 
draoniul fox s long ntaer-2 or 3 week*. In nxm of tbc*e c»»e» there a fittk 
cbe v-Tong except compUmn of wntnm daxmew, tnd to oru Tbe only 
other *tnkmg ibnomtirty u tbe tccretioD of 1 Urge tmotmt of orine, up to 
•boixt 9 Utm. rfbict a greitiy tbnonntl We ibould be very tnudi interetted 
to know if \ir Commodore Mo»ton found c»»e» of thit kind, 

Tbe PresWent (Sir Hirtild Scott) I h*ve very little to tdd before 1 
Air Commodore Motnert to tepU One ihing b*t »lw»y» puzxlcd me In the 
Weft Indie*, u « htbirutUy wore topee* dunog the d*y but would go otjt without 
h*a to pbry tenm* us thr heit of the #vm, or « tny time of the dty and Id tbe 
coune of e good naar t e«n there I neitx caw t cue of nmttroke or be*tstrok£. 
Sooglxre quite common. W'hot u the expUncDoh i A* regard* tbe 
teicoon of tbe nhue m*a tnd tbr negro to phyticaJ cMrUon, it a t 
fact tbit tbe blidt tkmard mto t hen he «um woHdog rweau very easily 
and etrir and tn imiB be* da, and t aporttton beguss cariier th*r> mth tbe 
white mao doing tbe ume v.0Tk. The htter doc* not iv rc tt m> easily and when 
he doc* a pour* oS m Mreami. 1 wonder if that ha* antthing to do wilb 
acdiirattiMUtm I I wt* very gUd indeed to hear An- Commodore Morro'< « 
paper but what nsimited me equally a* ■ paVhologiit, were Colonel Sacjw 
remark* on p»thoIogy and the detail* be gtre I do not think are mentioned 
m the te\tbo^*. 1 hope he will publith tbc*e findmg*. I think m the pap®" 
calculation m percenuge* on only clercti ca»<» a apt to be muleadiufr *e 
difference between a 1W» per ceu and 00 per cent. I* eerr atUa, It remmd* 
me of a paper on anthrax which I wa* reading recttitlr where the wnter md 
It wt* a 100 per cent fatal in carpemera but a 100 per cent- recorenti in ciergy- 
men. I found m the author a Im of c**e* that one carpenter got anthrax and 
died and one clerfymaii got jt and turmed. 

Air Comasodor* Morton (us reply) I wu glad »d hear Colonri Stoo 
d^** the poatmoncra*, I had three of the« caac*, and came to tbe con- 
dunoo that many of tbe finding* we got were due to poatmortein chaflfie*- 
ihe mortnan wa* 130* F to 140 F extraordinarily hot. and I remitted very 
^ickiy ihai pcttmorttm change* rapidly occurred. I *em a brain to a foend 
f * nwbid hutologwt, and he wrote back that be fotmd very few change* 
lo tbe brain that Could not be put down to early poitmontm iange* hot 
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I found widc*pread tmall petechial haemorrhflgei and the left >xntnclc was 
ftony hard in all these cases On the whole the changes were simdar to those 
of Colonel Sachs but obviously on three cases one was unable to draw any 
hard and fast conclusions I agree with our pRESiDEjn* as to the fallacy of 
percentages m luch a s mal l senes of cases. As regards housing I agree with 
Professor Buxton and I think it most important One can nowadays for £100 
buy an air-conditioncd cabinet, and most of the people m the Anglo-Iranian 
Oil Company have got these. There is no reason at all why every hospital in 
the Middle East — Persia, Iraq and the hot parts of India — should not ha\c an 
air-conditioned theatre, I have seen two cases die of hyperpyrexia after opera 
tion one had been given atropine as a premedication, a dangerous thing m 
the hot weather the other had not. As far back as 1930 I stressed the fact that 
air-conditiomng m theatres was very necessary Surgeons having to operate 
in hot weather are deterred very much by the nst of beat hyperpyrexia. I 
think m housing we should be as up to date as the Americans, and I have been 
most impressed with the way Americans ha\T built their barracks out m the 
East, insisting on air-conditiomng and refngerators. The next thing is the 
question of topees, and I was very much mterested m Colonel James 8 remarks 
I believe the khab felt hat is perfectly aU nght m countnes lie West Afnca 
and Burma because there you are not dealing with extremely high temperatures 
but I would not like to spend a day m the sun in Iraq without a topee. During 
our scrapping out there wt had some young army officers and I was sent ont 
with some of them to try and pro>'tde a water suppl) at a village we had cap* 
tured These boys had just come from the Western Desert and looked upon 
themselves as extremely tough. They wore ordinary pill box hats, I asked 
them. What about topees 1 They replied \Ve did not use them m the 
Western Desert, I said This is not the Western Desert this is Iraq 
the shade temperature to-day is IIT’F and I think you ought to borrow 
topees. But they would not. I took them down m a launch. It was an open 
launch and on the way back 1 saw two of the boys looking rather funny one 
tjaid, I am not very well and shortly aftemTuds collapsed, and we spent 
the rest of our time pounng Euphrates water over him. If one has got an 
extremely good head of hair one can nsk going about without a hat, but the 
cramum has a big blood supply and if the direct rayi of the sun beat on the 
cranium it tends to overheat the blood generally and that la the reason for the 
topee. That is the advantage of the topee, but spme-pads I do not think 
necessary We have not used them for years, but topees I would recommend 
for Iraq Umbrellas I quite agree are far and away the most ideal thmg but 
rarely practicable. Our sistera never wore topees but mvanably earned 
umbrellas A word as to foot wear I am convinced that boots, especially 
heavy boots tend to push up the tempersture of the body very considerably 
On the 24th July 1920 during the Arab rebeUion, eightv men of the Man- 
chester Regiment were taken prisonera by the Arabs, they were stnpped and 
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mircbed barefcwted for many rnBe* dunng the heit of the day md yet not • 
«rif\c c*« td bat effecti ocoirttd amongat them, to erttyone t aroaioacnt 
I ♦Hink the fact that they were almoat naked and bare footed w*a a big factor 
m preventing Ki^ hyperpyreria. In the end their treatment waa good and only 
one died in captivity I have rwl aceo the dry condibon of the tkm Dr 
WathlOW haa deacribethnor did I notice the reduced pulaepreaaure be record* 
u eatnnatioas of diaitohc preature m coUapaed ctaea are open to fallacr we 
might hare miased h in aomt caaea. The qnesdoo of acclimatlxation ii of 
courae of paramount importance in the prevention of beat effecta, aa Coiocd 
Datw h« ttreaaed. Purely out of cunoiity 1 took my tempcriture after three 
hard act* of tenni* in 3uly with an aftcmoon tbadc temperature of IIVF 
It waa bard eaer cia e with the iweat pouring off me in ar> i»«iiu there wii no 
nae of temperature at aD erlber at the tune or half an hour later I wi* cittremely 
turpnaed at thii reault and put it down purely to accHmatmtiorL 



T?iANaAcnoK 8 or the Royal Socirrr or 

TbOPICAL ^tEDICINl AND HttllBNE. 

Vol xxxvn No 6 1W4 


878 


COmiUNlCATIONS 


LIZARD FILARIASIS AN EXPERIMENTAL STUDY 

er 

T BHASKARA MENON M-D d sc fjlcj • 

B RAMAMURTI MA B.t. 

AND 

D SUNDARASrVA RAO >lb. BlS 
Departmtni oj PathoLogy Andhra Mahcal CoUtgw VisagapaUtm 


INTRODUCTION 

Little 11 known of the sta^ei of development of the hummn filarul worm 
Wuckerma banavftx from the time of entry of the infective larvae through the 
ikm to the fully grown forms which arc met with m the deeper lymphatics m 
the mesentery the lymphatic gland* or m the tcsti*. During the course of an 
enquiry mto human filanasi* it was thought that a study of the hfc cycle of the 
liiard filana might give a clue to the stages of development, smee both the 
parasites and their embryos are similar while the insect vector the mosquito 
CuZex faUgans is identical It has also been found that the developmental 
stages of the parasite in the mosquito the penod of maturation of the larvae, 
the effects of environment such as tempciature and humidity and the effects 
of hypcrfilanation on the insect vector are all closely rmilar both for human 

• Tbi* study wo supported by ■ gisot from the Indun Researefa Fund Associatraa 
■nd wo part of a FUarsms Eriquuy undertaken mt the Andhra ^tedical College Vixaga- 
patam. Our giatefuJ thmki are due to Dr C, G Pandit Director and Dr K. P blENON 
Assistant Director King Institute Gumdy for supplymg oa mth 0*011*117 infected Gxarda 
to start the mvotigation. 
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ind bard fihjoc The Iizvd Caiota rrmedar a the girdra luard of lodi* 
ihxi fi lorartimei oiled t blood fudeer bec»u*< of it* T»neg*ted coloirr p»aem. 
It It dotcly timdar to the Calain marxMa md t* »l*o c»lled a efaameJetm frocn 
It* changing rmt which u meat marked m the inale, eapecuHy duneg the brcedhig 
jcoon, FiUnal mfectiort of the lunrd wm firat noted by Cxmaj-on tod 
WiLiiT (1905) and the pmutca »ub*equentH dc»cnbed by vox Lrwow (1906) 
under the oaine FUana flarttena firtt »ugjc*tcd by dwr dacoTtrera, Later 
PcmiT Pa:<t>rr and Ira (1929) dtaenbed a aimiJar panaite which am called 
Ccwropiot/w* gtandtfttttt Hotrettr Btrut (1939) a tneCoed to regard bods 
theic a identical and hu fuggcaied the taint “ CoWJjJicshrw JUrrtians.” 
Pc'mrr PASlirr and Ite* (1029a) hare alw dcacaibed the dcvdopmenttl ataje* 
of the pamsre m the culcz raoKjuito and abetted that infection of lixud* u 
powible erpenraeolall) by the bite* of infected nioaqtihoe*. Natural mfeettoo 
of Uztrd* a found to >ary rm conuderabJy in different locahae*, Tba a high 
in Madrai «hile it ha* oot to far been found in ^^bcagapatam in any of the 
aerenty apeomeni examined. 

MtraiAi A.Nn 

Naturally infected litarda were obtained m bstche* from the King Inatrtute, 
Cumdy for narting tbe cxpenmeotal wort Laboratory bred cuter mo*qtmeea 

• ere then tid'ected mth the heard fUaru by feeding and after tbe full ewive 
of derdopmeot m the ousaqutro the fflaml Unrte mere coDeoed when they had 
come up to the proboocu Theae lo/eetirc brvae were kept ahr* in normal 
mIujc and aubsequeody injected in numbei* lubcuianeouaJ)’ into healthy Gaard* 
obtained at \ itagapatara after their blood had been repeatedly eranuned for 
any natural infectson. The araficiaJhr infected Card* were killed at ipeafied 
interMi* and the different devdoptncntal ttagea of the paiantt obtained by 
diiocctian- From other infected hzarda, izavuea were obtained and fixed tmme - 
duteiT in Bourn a fimd and HeJIy a fluid for hutological afudy For each atage 
of the paratite, the time after injection, the arte of recortry ixid the morphoiofy 
of the paraartea were aii recorded and photographs of the dcrtloplng fonn* 
obtaiocd. Tbe paratttet were examiD^ fieah and tubaequently fixed and 
mourned m lactopbenoL For histological study tbe tiasue* of mfcctcd Hiarda 

• CTt ataioed by Ehrbch a haematoiylin and cosm by ^Ic*•on • tnehrome ataoit 
Mannww a aiur II eoam and Lmtiman a attin. 


Rmn-Ts, 

Tfu SiBg^ of Dnttopmtnu 

T ’ Theae faax-e been deaenbed by Paxdit Pa-'OrtT and 

^ (lOB). They measure I 000 to 1.2S0,* in length by 19 to 20>i m width- 
^ode ts troooth, the ocaophagu* ts cooonuoui mrth tbe inteartmtl canal 
which fonn* a weil developed tube. 
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Z Second day of development —The cudclc is smooth, the ufl and head 
ends are almost of the same shape, but the tail is more pointed and narrow 
The head measura 16'6/i and the tail 12 5/i m width The mtestinal canal 
runs through the whole length the mouth is simple without any papillae and 
the differentiation of the oesophagus just commencing Antenor to the middle 
of the oesophagus is a constriction caused by the famt transverse stnation of 
the rudiment of the nerve nng The anus is subtenmnal without any papillae. 
The protoplasm is highly granular cspeaall) in the middle of the body 

3 Fourth day of dnelopneni — ^11118 ts a small cylindrical worm with the 
head S4fx wide and a narrow tail end 2l/i wide. The mouth is simple and the 
oesophagus long with a narrow anterior part and a wider posterior part separated 
by the famt transvene stnation of the nerve nng at its middle. There are two 
pynform thickenmgs on either side of the commencement of the oesophagus 
extendmg for about a quarter of the length of the antenor oesophagus. The 
mtestme is tubular and uniform m diameter At the anal opening a cloacal 
bulge can be made out with a cloacal papilla opening at the base of the tail 
which tapers from this pomt. Reproductive organs are not developed and the 
sexes not differentiated. 

4 Fifth day of developmerrt — The worm is similar except that the postenor 
end of the oesophagus is coostneted and beginning to be demarcated into a 
segment The postenor third of the mtestme is narrow and curved to one side 
to accommodate a thick granular mass probably the future reproductn-e system 

5 Tae^th day of development — ^The g e ner a l shape of the worm is similar 
The oesophagus is thicker muscular and longer the paraoesophageal thickenings 
well defined and the nerve nng distinct There are two well defined utenne 
tubes m the female growing from a solid column of cells m the body wall, the 
vaginal bud. The larger caudal tube wmds round the mtestme to a narrow 
terminal pomocu The cmmal tube is much narrower and tapenng Both are 
greenish yellow m colour The mtestme shows a weD defined cloacal constnction 
and a terminal bulbous part conaiitmg of a large median and a small lateral 
lobe. There are two well defined papillae on eithtr side of the cloacal opening 

6 Sixteenth day of development — The sexes are now defined. The /nno/e 
worm IS cyhndncal tiudicr and longer than the male. The body gradually 
narrows after the anal opening into a tfaunblc like blunt round tip The mouth 
ts simple and a little below the general level The oesophagus has a thick 
muscular posterior bulb with the nerve nng at the junction between the antenor 
fifth and the postenor four fifths. The vaginal onfice appean m the middle of 
the body as a thick musoilar sphincter The muscular vagina extends caudally 
with a dorsal con\*exit) for 150/t and curves back to a pomt from which the 
two utenne tubes proceed and twine round the mtestme as the caudal and 
cranial branches. The male shows a spicule like structure at the cloacal opemng 
while the tail shows a tendency to be ventrally coiled. The coiled testicular 
tubules are narrow and transparent 
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7 Tof*ly-firjt day cf d/tfhpm*ML — ^Tbe fcmelt u bv now nuich longer 
thu the male. The dotc^ papillae aie well d^eloped, but poct-aoal ptp{^ 
are tedminct The mteatmal canal » brown m colour and ahowa « the com- 
mcncetDcm an isthmus tube which it not well defined m the catle CoQj of 
uteme tubes extend from the poatenor ocaophagua to the ia3 The vaginal 
opening u arell defined at about the middle the wonn. The malt abowi a 
Tcntral coil of the tail of about one and a half tuma. The ocaophagua hu a 
ahon atump^ anterior part and a wide cjUndrKal poatenor portioo of about 
fi>e extha of the length, with the nerve nng at the junction The narrow 
testicular tubules encroach into the body cavity round the poatenot oesophagus. 
The ahmentary canal is brown m colour and gradually tapers down to the anus 
vHhert It opens along with the vii betvfeen the cloacal papilbK. The teatu o 
long and tubular and much coiled. From ita posterior end there is a short thick 
connecting tube which joins the v*s which widens as it alongside the 

mtestine to open at the cloacal apetiure. The two tpiculea appear as one maaa 
w hidi ta short, blunt and browmih In colour One spicule u quite distisct while 
a trace of the caber is embedded m tbe first, both lying inside the doacal a p er tu re. 
The cloacal papilke appear as one plateau on the vemnd aspect of tbe taD wrth 
cuticular depresatoos on either side. The phieau ta divided Imo a breukx 
prox un a l and a Bsulkr and nutwncr distal pan with the doacal opening a httk 
behind the centr e. 

8. TkirUftM day of dtvtlopwtent —The JemaJt ihowa t faint tranaverse 
•tncionofUtf cuude rta tad la not upering but rounded- It haa proitanart 
anal papulae from which there ccenda a trsnarerse doraal cutjcailar ihidcerang 
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DtVILOniEsTAL FOOMS Of TKI FUJUIA IN TH* UZAaj:> {phOtO«r*ph») 

Fia 1 The de'Tlojnnc worm 24 hours *fter uyectum. 27 
Fio 2 The 4ih day form, x 27 
Fio 3 The 12th diy fonn. x 7 
Fic 4 The 16th diy form, x 7 
Fio 5 The male 2Ut d»y of de\*ricipnvmt. 

Fio 6 The head of the female shorwin^ the oeaophojeal bulb and the encrotchmg utcrme 
tubes 45th day of developtoextt. x ca 62 
Fio " The he*d of the male 45th day of dcvektprn ro t. x 62. 

Fto 8 The tail of the female aboumg the five p*ira of po*t-«ml pepflUe tppeanns tn 
a Ime x ^ 

Fio 9 The mcoOed tail of the nalc 45th day of development. 
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Puiti U1 

Fto I FctraJe wctnu presumibly ilnr m m lrmpi**tic vetiei netr a vem m dw Itmb 
The utcnii a filled -with O'* and developing microfiltrue There a little mfiammatocy 
tcActtan. X 80 

Fto 2 Female worm m i lymphatic retael m muade Note the accumulation of macro* 
phaJga tt the petmhery y IGO 

Fio 3 L)'mphangjoniatciua area m the muaeka of the limb near an adult worm, x 80 
Fio 4 Lymphangiua abowing macrophagta aloogiide the wall of the affected veatel 
X 600 

Fio. S Focal infiamznatocy changes around wntseie bandies '' 6UO 
Flo. 6 Eoamophilic coagulum widi dtamtcgmuitg cmcroflUna and leucocytes m the 
abcadt of nuucle x 900 


(Vat. 1—4 a U tn ul «itb lianmnijliTi •rxl roun.) 
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10 The adult xeorms — Tbc*c h*\ e been fiiUy described bj Pandit Pandit 
and Iter (1929) Thc/ena/e is described as 95 mm. long and 0 73 mnu wide 
at Its middle Tbe male averages 28 mm, m lehgth and 0 3 mm . in width at 
Its middle. Histological studies of sections of the mature worms have shown 
the formation of the embryos inside the utenne tubes. At first these appear 
as faintly eosmophihc ovoid cellular masses without any definite egg shell and 
appearing like segmenting blaitomcrcs Faint basophflic granules appear in 
these ipherulea they become larger the cluster of cells becomes irregularly 
ovoid m shape, then sausage-shaped and coiled and enclosed m a membrane 
These finally become elongated to form early embryos During this stage the 
basophihc granules become more prominent increased m sire, and graduaJIj 
arranged m the pattern met with in the miCTofilanae. Sections of the mature 
females show all the stages of development of the embryos inside the cofled 
utenne tubes which surround the central intestinal canal In the male the 
testicular tubules arc on one side. They show long ovoid parallel colomns of 
basophflic ccDs which become studded with very fine basophihc granules 
arranged m cluster! Iflce rosettes Later these granules become coarser and 
lanceolate and possibly represent the homologues of the spermatids 


The De:>*elopmq<tal Cycle and ^its Site. 

The infective larvae mjected mto the Umbs subcutaneously migrate to the 
lymphatic vessels m betu*een the mosde fibres where they mcrease m size. 
Later they migrate into the peine cellular tissues and from there to the mesen- 
tery The mesentery of the lizard is a thin walled IjTiiphatic sac without adipose 
tissue and Imed by two layers of endothehom, one bum the peritoneal reflexion 
and the other forming the lining of the cavity Here they he in between the 
layers of peritoneum inside the dflated lymphatic sac (Plate IV Fig 1) Wth 
regard to the forms of devdopmeot the larvae from the mosquito show the 
demarcation of the oesophagus by about the 4th day rshile about the 12th dav 
the gemtal tubercle and tbe utenne tubes appear m the female. The develop- 
ment of the male genital organs appears late as compared with the female where 
differentiation has been noticed on the 12th day Ln 21 days the sexes are well 
differentiated and the spicules developed in the male. Tlie alimentary canal 
^bwmes covered m-cr b) the utenne or testicular tubules Gradually the features 
‘ worms appear the colour becomes browner with age, the utenne and 

’^^^^bes mcrease in size and fill up the body cavity In the mature female 
^ St the TBgmal end. Microfilariae have not been met 
^hcart or peripheral blood till the 4Iit day but ha>'e been found m 
invanabl) m 72 days so that the average penod of maturation 
^ about 58 days. It has further been noted that the larvae 
^ rJ® ®te of mjcction for the first 2 days From the 4th to the I6th 
^ IjTnphatJca of the muscles of the limbs Migration 
*K, the mesentery is between the 16th and 2l8t day In the 



mcfemtiy or in the litnb» development tike* pl*ce ictuiUy inude diUted 
lymphiUoL Infection of the medastinil ta*uc» miy wctctimci be met with 
by ti« migmtioo of the wormi, but 10011 derelopmcntal fonn* irc not found in 
the hmg m iny of thh ierie*. Form* recorercd by dittcction tare tbown thit 
the tctmty of the worroi a mirked tfll about the 4th day they then gradoally 
become »hif[g(th tnd eHTT tater by about the 16th day activity la •omewbat 
I mim ed. The aitc of nvturatkm of the wonm a moatly m the lymphatki of 
the meaenttry or the retropetitooeal dantea, fanly frequently in the lymphatic* 
of the Gmba and ocacsioRilly in the pciibroochial and medititioa] lymphatic*. 
Rarely mfecdon of the pericardram a foUotved by the entry of the worm Into 
the auricular tnoacle. 


THI tnU T U OH TMI UXAM 

The Uaarda ihovr no dlacemlble effecta In the early rage* of Lofcctioci. If 
the infective doae a coaU. even in the later itagc* with adult worm* b the 
metentery and tmcru&Urne m the blood, there are cwn parali Tc l r few noticeable 
changei m the hnrd. Hyperdlaiated laaida are dah, inactive, and do not 
eshibit the chanccerifcie colcror changes of the tkin. They make no attempt 
to escape when the cage* are opaned, but rnnain atadonajty There u aHo a 
dwIncTmation for food and no toctve attempts are made to catch tbe prey Thu 
torpor graduany maeaaes till tbe *mmal dtes. Vlafbk oi-Auna K itot comcaon. 
Only one case m thia aenei ihcr»ed bcre sa ing oedema of the fore limb which 
tm die one uifeaed. This rarted aa nrt£^ of the ant^rscHum whudi 
mvolved the cubital fotta and gradually exteaded to tbe brachnun in about 4 
day*. The affected Htnb w*« always kept ttationary The rwelfing vrsa tiana- 
loccnt and had extended to the distal part of tbe hmb The oedema w»* b 
lobular m assea with inlermittent ring like cemtncxicina. During this period 
tbe blood showed QuertthUnae only macantynumbcri. Bacteriolopcal eiainina- 
non of the fftnd waa inconclunve. 


The PATnouxncaL Lraioia. 

Hiftologicalty it could be denamstrated that the habitat of the parent wurtoa 
it tbe lymphatic aystem. In tbe meaentciy they Be mildc lymphatic veaacli. 
In the Punba the young forma migrate to the lymphatics of mowde* and derdop 
(Ph^II Fig 4 ). Occasionally they Dc m lymph space*. Around tbe mature 
wonna well defined c han gea appear in the ly mp hatic Teasel. These undergo 
dflrauQn snd bypertrophy with tbe dcTelopment U plain muack fibm 
m their walls as in human fiknaaau Lymphatic obatructioo ahowa Itidf in the 
fmadaa of averooua fymphanpotnatmd areta m contmuatioo with the 
(Pim m, Fig 3). Polypoid proJoctioiB trom tho »J1 eHorf 
toto tholi^ At fim tboo codbm of ™co1k bod. „ to grnolrion 

from fibroo. tiMuo foma- 

Don- oKiom. b M TiAlo to Oio nirf eyo, lu«oIc«k.Ily tit 
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bundle* are •epirated by oedematou* fluid which u aUo seen m the sheaths 
of musde t* well as m ic loose connective tmuc around Slight but definite 
mflammatory change* consist in the accumulation of cell* with lobed nuda 
lunilir to the leucocytes, cell* of a lymphoid type and particularly cells of the 
macrophage sene* The latter accumulate msidc the lymphatic vessel and show 
phagooftic activit) to dead and degenerate microfilariae and cell debns The 
cytoplasm of these cells i* filled with vacuoles of variable sixe and the nuclei 
arc roimd and vesicular with well defined noclcar membrane and central nucleob 
resembling plasma cell* are also met with. There is httle encapsulating 
reaction round the live wonns which he free inside the lumen whfle the cells 
appear at the periphery of the veascL Around parasite# which appear dead and 
disintegrating a senes of changes is evident commencing with the accumulation 
of eo*mophiiic coagulating flmd which become# infiltrated with cell# of the 
leucocyte senes, macrophage* plasma cells and lymphoid cell*. Eofmophihc 
leucocytes axe not evident a* m human filanasis. T^cte eoiinophibc ccwigula 
are boimd together by coarse massei of fibnn which gradually become* firmer 
and granular Different grade* of the reaction arc seen if a number of dead 
worm# are examined, ^^ere the body of the worm has greatly disintegrated 
the mflammatory coagula appear to undergo a process of organization, while 
proUferatioii of cells ^ an epithehcad type may occur as in tubercle formation 
(Plate IV Fig 4) Multinucleate giant cell formation has not so far been met 
with, but clusters of lymphoid nuclei at the penphery of the#e ccD ma*»c* 
suggest symplastic fusion. These inflammatory coagula are found not only 
around the parent worms, hut around dismtegrating microfilariae as well as 
on the wall* of the affected lymphatic veaseL 'Fhc polypoid lymphangitn and 
lymphangicctasii would thus appear to be the result of the organization of such 
coagula. These reaction* are on the whole much more marked around dead and 
dismtegrating parasite* than around healthy wonns Focal inflammatory 
diange* arc found m between the musde fibre#, but this is more mailted m the 
visculir septa scpsratmg the muscle*. Here reaction* occur troimd the micro- 
fil a n a e which penetrate mto the septa and arc found m between the connective 
tissue fibril* (Plate III Fig 6) and m the wall* of the lymphatic icsaels. The 
microfilariae appear m the tissue spaces m fragment* and form* which have 
lost their Bheatha and as partly digested forms. Evidence of phagocytoai* i* 
shown by the appeinmce of duster* of microfilanal granules inside the large 
mononudear phagocytic cell* as well as In more irregular cell# resemblmg the 
histiocyte#. Partly digested microfilanac appear surrounded by empty space*. 
The phagocytic i-acuolatcd cell* are occaiioially found m the lumen of small 
capfllane*, but arc more frequent m the walk of the lymphatic vessels. The 
microfilanac do not seem to penetrate the musde bundles but are fmrad only 
in the sheaths Occasionally areas of necrosis m muscle are met with. These 
lymph vascular reactions are found around the parent worm* in the limbs, in 
the mesentery and at the hfla of the hmg#. In a lizard whidi had devdoped 
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cTtenshrc oedemi o( ooe limb there mre diffuM infUmmitory cbufc* under 
the tkin tnd »ccumoktKm of oedemAtooi fluid under the •abcuttneoui tucocs 
ks TcU ts in mtnde. The fluid htd ccagolkted to form pjnform cyit like areai. 
The condiUoo suggested a aecondarr lufccxicrn. In the bam of infected lizards 
the capillary vetsela appear distended vnth groups of microfilariae and the 
capillaiy walls beaded. There ts also a gradual increase in the sup porting tissue 
of the alreolar walls ts in chronic Tcnoaa congestion. MkrofilaTial concentra- 
tion was not met with to any extent In the irw and the tpim which showed 
otdy phigocytK a c tivity to jrigment. 


DiscntsiON 


The study of the devTiopmental forma, the period of maturation of the 
worm and the tune of ^ipeanmce of microfilarue in the blood in the hand 
wormi are til of interest mice so far we hare no accurate data with regard to 
the human filaruu The dose emflanty m the morphology of the worms, the 
dcrdopmentsl stages in the insect rector the habitat m the lymphatic tystem 
and the pathological letioos til suggest a aunHar derdopment for the human 
worm. 

The development of the infe cti ve Isrrae in the deeper lympbatica tot* tbor 
tendency to migrate along the lymphatic ressels to the meaeutenc lympbatica 
arc featurea of some significance. Lani (1937) baa sugjeated that the Irdecttve 
lame In human filanasra may enter the Ijmp hatic ayajm i, the lymph 
escalator or altematiTely the blood escalator From the rascular ly a t em 
they are then supposed to enter the lymphatics of the maucs of pre di lection 
such ts the testes or the retro peritonea] regioo. The infective lame in human 
filariasis are so large (1300 x 22p Mdion and RASiAaiUKn 1941) that a psasagt 
through the capillary system of the lung b di£BcUlt if not Improbable unkaa they 
through the alreobr wiUa into the bronchioles aa do the tncylo- 
ttorneUrrae. In lizard Elanatta this expenmenta] study has demonstrated that 
the lymphatic path u the ooe that ts followed, as the infective lame (1 000 to 
X 19 to 20k, m sue, Painjrr €t sL. 192^ have not been demonstrated m 
long or In the peripheral blood in any of these arumab Forms met with 
m the hils of the hrng were fuDy developed worms which had presomibly 
migrated from the retropentoneal lymphauca. In heavy infections such 
mign^ forms could be demoostrited. The tendency for the worm to develop 
locally h« ^ ra paraUd in human filanaais where dead or calcified worms are 
coiii™n^ found m the Embs in dcphaotiasis, while occwaionslly healthy wenn* 
^found m vancose lymphatic vesseb or In the gbnds when they are disscettd 


the I?*”* ^ ^ ^ lymphatic obatrnctiem that u so marked m 

^ nttb to «ipport a theory of sbortion of the worm and 
Of ova, tt «ich ova are much higher op in the uterus, have no diadoct 
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egg shell and have not been fo\ind m the lymphatic* in any of these cases unless 
there i» mechanical rupture of the worm and displacement by the microtome. 
The evidence suggests that the obstruction is due to inflammatory changes 
around the worm This reaction is not only inside the vessel but jnvolvcs the 
vessel wall in a chrome lymphangitis. Encapsulating reaction* round dead 
parasites and reaction* with coagulum formation around dismtcgratmg parasite* 
have been foimd m the luard. The local macrophage reaction m ]i 2 ard filanau* 
IS Tninimal m the neighbourhood of healthy worms that have been killed only 
by fixation, but rt rs more marked around dead paraaite* The macrophage 
rcactioh and chrome lymphangitis can only be looked upon as due to the product* 
of the worm, after death material that hsi escaped from the body or to disinte- 
grating microfilanac. The part played by the microfilanae ra produemg lesions 
i* also significant. Such lesions m the lymphatic system in man have been 
demonstrated by Lane (1933 1934) The formation of granulomatous nodule* 
has been desenhed m the human spleen by Dhayaodde and AinN (1942) In 
the lizard disintegrating fragments of the embryos surrounded by macrophage* 
in coagula m the walls of the lymphatic vessels indicate that destruction and 
phago^osts take place ra the lymphatic system* Such rtactiona are also well 
marked m the sheaths of musde and are followed by fibron* thickening The 
evidence so far suggests that these retctions play a very important part m 
producing the obstructive lesions m Uzard filanasis. It has not been possible 
to decide how far hypersensitization u rcsponaible m produong any of these 
changes. Local necrosis of tissue due to a vascular thrombotic lesion of the 
Arthu* type has not so far been met with The role of •secondary infections m. 
exaggerating the obstructioa and producing marked lymph oedema is probable 
in one case with extensive oedema of the fore hmb where the histological picture 
suggested a comphcating secondary infection. 

The condition of the uienne tubes m all the adult worms exammed was 
identicaL All the stage* of development of the microfilanac from ovoid cell 
masse* to sausage form* and sheathed coU* could be made out m the utenne 
tube* It may be argued that this it in keeping with the lack of penodiaty of 
the microfilariae, but this can only be settled by a study of the pcnodic adult 
worms. 


Sdsoiabt 

The course of developmeot of the lizard filana Kss been worked out after 
cxpenmental moculation of infective larvae mto non infected lizards. The 
differcm developmental stages of the pamitc ar« fully descn*bed. The site of 
development and the path of the larvae in the lymphatic syste m suggest analogies 
to human fila n a si a. The pathological lesions caused by the parasite arc demon- 
strated and the mec h a ni sm of production of the lymphatic obstruction i* 
discussed. 
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PORTAL CIRRHOSIS IN IRAQ 

BY 

R S STACEY ALD 

Frxm tJu Raytxl CctUp MtSant Baghdad Inq 


Cirrfaons of the liver i» a common diacaae m Iraq the aiirorCToos excluding 
rcadimaaioni, to the Royal Hospital m Baghdad bang roughly one-half of those 
for lohar pneumoma. It u found m ini6uita> childreo and adnhs of all ages. 
In the follotnng< only cases occomcg m peraons over 14 years of age will be 
considered because in children the disease differs m certain re s pec ts and because 
the atcomstances under which the cases were collected preclude, for statistical 
reasons, the incloiion of the younger age groups From 136 personally mvesti- 
gated cases of portal orrhosis, nine have been ceduded amcc they present 
differences which necessitate their separate consideration. The remammg cases 
show marked uniformity with r es p ect to courie, symptomatology and climcal 
and laboratory findmgi. For la<i of better terms the larger group will be 
referred to as atrophic portal orrhosis and the smaller since the livw was m 
til cases considerably enlarged hypertrophic portal onhosis. This latter term 
IS not meant to imply any relationship with any other disease to which this 
name has been ipphed. 


Atrophic Portal Cirbhosis 

This IS a disease of the poorest daises and is largely though not cxdusivdy 
found among persons working on the land. Out of nmety-thrK sixty-five 
were fcDahecn (70 per cent) The remainder were small shopkeepers, Iibourera 
bnekmakers, mudwoikers, pedlars of a social standing barely above the fellaheen, 
and in only two cases could the patients be said to be moderately wcD to-do 
Patients from tH parts and of all races m Iraq are represented, but on the 
basts of figures from this hospital no definite conducon as to local incidence 
can be given it u most striking that few patients came from large towns. 



n 


POVTAl. coxnosu. 


The di*ewe u ^c^v much more ccnuocn coocg men than women, though 
6y m e« would be irujleading since wom en tie less Ekelr to present t h f m i el Tes 
tt hospitals. 

No of more than one occnrrtng m t family has been met with. 

The mtjontv of the cases are in the 3r«i, 4th and 5ih decade* (Graph) 
the msT^mum incidence being in the 4th, The areiaEc age was 36*2 yean. 

Caant 

Afw p uiar B UT wr^ os caaa or rcwcAi. axtnocn. 

\*U — Tbs number of case* m tba age emup IS to JO ha* been dmblsd a it t* ooly a 
S'TOV penod 



Wnu«*lVbV»* 

"» •>« 


Buddennesa of the dedme after the age of 50 may be partly attributable to 
danvely abort span of Ufe hi Iraq There u no difference m the nature of 
haeas^ m aduh panenta of different igea. 

£^7 Coanr cf Dusors — T reatmem ii rarely sought until the tccomula* 
c* asdtic ffnid prerenis work, so that the early stages are not often seem 
P«»nt dates the commencement of ha Olntis from the beguuang of 
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abdotmnal distension this la usuiUy about a month before he is first seen but 
^•anes from 10 days to 5 months. In most cases fever sometimes accompanied 
by rbnin was cxpenenccd just before the distension was noticed but no other 
earl> symptoms were reported. 

Asates and Oedema — Once asates has formed^ regular tappings of the 
abdomen every 2 or 3 weeks arc needed to avoid gross discomfort and dyspnoea 
and these have to be contmned nndl shortly before death. Rolleston and 
AIcNee (1929) state that tapping ts seldom needed more than 2 or 3 tunes but 
most cases of arrhosts m Iiiu:^ survive many more than this and the number 
may reach 40 or 50 A few cases have been met with m which ascites necessitat- 
ing repeated tappmg disappeared entirely enabling the patient to return to his 
work. After an mterval, m one case of two ycars> the ascites returned. This 
IS probably due to the formation of a temporarily cfBacnt collateral circulation 

Oedema usually appears first m the feet soon after the development of 
ascites and spreads to the thighs, scrotum, anterior abdommal wall and back 
hut occtsiQuaHy oedema precedes abdominal distension. In this senes 63 per 
cent of the cases were oedematoua. The usual cxplanauan of the oedema is 
that It IS caused by comprcssioa of abdominal vans and in many cases this is 
confirmed by its improvement after paracentesis. That this explanation is not 
adequate m all cases u shown by the following — 

(n) Occasionally oedema precedes abdominal distension. 

(b) The degree of oedema does not always corre sp ond to the abdominal 
tension nor is it always reheved by repeated tapping 

(c) The oedema is often found to eirtend further up the back than can be 
explained by compression of abdo minal vems and has been detected m the 
antenor thoraac walL 

(d) Venous engorgement with the appearance of dilated vans for min g a 
collateral circuUtion is rare. 

In such cases oedems formation ts due to a disturbance m the plasma 
protons through hver damage leadmg to a lowering of the plasma osmotic 
pressure. 

In the last stages of the disease ascites and oedema accumulate less rapidly 
tappmg can be postponed for longer »nd longer mtervala and m many 
at death oedema has disappeared completely 

IFartw^— In the cariy stages, wastmg though present, ts not marked but 
increases steidily until extreme emaciation u reached and the face becomes 
drawn and thin. The bloated face with dilated veins common m alcohohe 
arrboais is not seen. 

Lever This was palpable below the costal margm m the mid-clivicular 
line m only 7 per cent, of the es ses . No evidence that a large cirrhotic hver 
exists at any stage of the disease found. The average wxight at autopsy 
was 1 063 grammes. This gives a fidse impression of the sixc of the hver as 
the specific gravity is abov e normal 
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Sfifcu—Thxt m pijp*ble iq 65 per cent, of the ca*ci «ttd yn» ihriy* 
found to bt « lutopty Among * popeUtKm ro whkh mekru b 

endemic, mnch of tlu> enUrgement mutt be due to chrome nabrb . Tbe 
•pken » turd, mth * »rell-m«ked notet *nd not tender Eh»comfort m It* 
noghbottthood u often feh and many ptttent* tnffef *t *otoc tune from •emo 
attacks of pmn under tixc left coital maifin umany tsaocuted with a nse in 
tanperttoTt. At tbeit tanea a rnb can •ometane* be heard or fnetwn fdc 
Once the patient h** come under obacmtioo a further change in tae doe* not 
occur nor does the r~^ of the spleen bear any reianon to the dmatloit of the 
dimse or to iti stage or prognocES- The average uelght of tbe spleen «t autopsy 
wa* 826 grammes and there ww no rebdonsJup bet w een die weight of the 
Irrtt and spleen. 

Jtaa^itt — In none of tbe caaea wa* a hmoty of jaundice given and ui 
only 12 per cent, wai there definite tmtmg of the idcia. This htmrrcr « 
difficult to detect ai the aedera ts usuaSy pigmented through pitniwa con- 
jimctmtn, medwanon or exposure. For.chet't reaction on the semm w** 
negauve m 50 per cent of the cue* and strongly pontrve m 20 per cent Vfhen 
posrtrre, the van den Beigh rescaoo wu a rrcak direct onn 

Ftttr -^The coone of the disease once ascites hu developed, a for the 
most part sfebnle but many peueata have short perioda of fever lasting from t 
few day* to 2 or 3 weeka. TTic temperature rarely nse* above 38 S' C and 
may be aasootted wnh pom over the spleen. 

fftfeiaorrA^e — Haematemesu occurred in one case onty preceding by 
2 vrecki tbe derefopment of tsenes. OoeasicaiiUy petrdml haemorrhage* are 
seen bot there seem* to be no speaal tendency towards c p i Maxis or rectal 
haemoerhage. The pbtelet count u generaDv reiiced. 

Cattro>at<Ttnal Svs^ptosu — TIiot j* often s fitllo epigastric discomfort 
but definite dyspepsia, rocuting, durrhoea or ccctstipitwn are not syXDptoma 
of the disease. 

VrzMt —This H small in volume, higbly colowed, aod in reaction and 
preeiprtstes mates on etanding- When tbe aUotnen i* tightly distended tr ace s 
of afbmcim are often pr e sent. 

iraturstaan AMcnoK. 

This ww poettve m per cent, of the cues (comfwred with H-e pef 
cent, in 500 conseentm non-onhotie cases admitted to the hospital). Tho* 
was a hutory of syphihs in 3 per cent, of the cases bat it u a matter of extran* 
ifafficaky to get an adeipHtte tnstoiy from the patienta. In none wu there any 
other evidence of syphibs. Tbe symptoma. age datribution (Gr^hX phy**c*l 
tigat and comae of the disease wei* ti* ume In the Vrt*«rtnann poritm and 
«ptrvc cue*. Oedema vru eqaa% oiminoQ m tbe two group* bat tpkmc 
enlarteownt was slightly more ewnoKm and a poartive Foochet leacdoa moch 
more common, when the Wtssetmatm reaetam wu poshm (Table I) 
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Table I 



WJt nejitiTc. 

WJt posftnr 

ATCTEac lao .. — 

S7 

S7 Ttmn 

Perctfitif* with oedgraa .. 

eo 

00 

PsfcAtsse ipteoic cnhrgqnent 

01 

7* 

Perooita^ With pontrre Fowibet 

S8 

M 


ImproTonent on antisyphibtic treatment (iodide* merciiry and bwmuth) 
occurred m one case only though it wa» tned m aJI the Wawermann positive 
caK* Thia single case could not be observed over a long enough penod to 
deade if the nnprovement was mtintameth The significance of the positive 
Wassennann la queadouable. Four poaaibilitie# present themsclve* — 

(fl) Syphlu u cotneuUmal — This u unliUy as the proportion of the case* 
with a poaitive Wassennann is considerably larger than in the rest of the 
population. 

(6) AM casts art sypktlOsc but a poatsve Wassermasm ts only found tn some — 
If this were true more evidence of typhUiOiC infection would have been found 
in previous and m family histones. 


(c) A posxUvt Wastermojai does not ckv^ tndsceu syphhs tn Dme eases 

Yaw* and relapsing fever which may cause positive reactions, do not occur 
m Iraq At one tune u teemed eatabUshed that malana rarely led to a positive 
reaction (Itojoeb 1920 Johnson 1921 Dom^s 1922 liom and Bahadur, 
1928 ^DNPER* and Tuhneb, 1935) but more recent wort by Grbvel, Sen 
Gupta and Das (1938) on maUnil patients m India and by Kitchen Webb 
and Kuppeh (1939) and Bubnet Mats and Iakhant (1942) on mocukted 
makna has led to a reversion to the opmion of early workers that a positive 
Wassennann reaction is Kkely to be met with m non-syphilitic patients during 
the febrile penod and up to 4 weeks after its termination. In Iraq another 
important condition giving a positive Wassennann and caused by a Treponema 
morphologically identical with T paMsdum u the non-vcnercal dtaeascbeieL 
Thu u widely-dismbuted throughout the country and the lesions, often ex- 
tracted m childhood ore unlikely to be referred to by the patient In tubercu- 
losis, false poctive reactions occur with extreme ranty if at all, when a satis- 
factory technique is used (KtLDUFFE, 1931 Downs 1922) Cardon 0942) 
1^ pompom the association of false positive reactions with disease* m which, 
there ts byperprotcinaeinta and hypcrglobulmaemia. In cirrhosis of the liver 
hypcrprot^emia does not occur but the scrum globolm is usuaUy above 
Ta ^ globulin was estimated but the 

&dmgs did not bw out the suggestion that positive Wassennann reactions could 
be explained m this ^ From these conuderations it is apparent that on 
scemmt of maltna and bqel, lyphfljs is leas common m association wrth orrhews 
than the percentage of positive Waasermann reactions would suggest 
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(<J) Svpahs phm tome port ni the msation o/" lie distou in some ^ ike 
casts —Thu haa b«n mantaiDed frequently m the p«t for pomi oirbom in 
other part* of the worid, br Stmuem (1916) hrrvux (1918), ind more 
recgPtlT by SCHOUCHEE (1^2) 

Oa the cndcnce aTidlable here no final condosum can be reached but rf 
trphilii pl*T* any put m the aetiology of the dueaae m Iraq it miut be a toh- 
odiary one g nre tt doea not occur m tS\ caiea and Ui thoM m whaci it doea 
occur the aymptotna are modified m dcti3a oolr 

Fermat Runcnow 

Onediop -to pereenLfonnot w*» ailed toO-Scnl. tennnlnaBmD ttn-eobe Sermal 
T ^T^.ifT^ Bocbai^etl. ^Tben chaagga derrlop ti>*y m* trf two knwh («) tbc 
bacocnea tioailT ttoa mar iprxmnt ttutil n h tjalix (1) the aenam mar fonn > 

}c0> Tbc»« trsMj foe -4 bo«^ bat afiu that u> funher oh a nce* take 

F^act. acram wtr becoOM opaqtM when • firm je^T h farmed and mtenoeifiite 

chmen A opiJeKenca arc dsSnit to |ud^ when the terom a b paeml c it « ts foond 'dat 
rcaola «‘>xi Vl bo oaened on (r) lormztiaQ obh* Tbe aentm wta r^ffdaed after *t 
booia and threa tv*s*n J minfok bed (1) the •man ranaira Girtiid — u » t»U T a r eactWa i. 
C*1 the •enmi a tenD-ioOd, R camtot be poured from the tube but It k not a finujeOr — 
weak t»3iaf rt m*ct»o, (J) the aennn baa fanned a firm Jdly— -tuuu* panttea t ca owo- 

In tHi Mnes of caam the resulis were u foQotrt oegatire, 11 per cent 
weak poemre, 21 per cent, end ttrtmg poamve 63 ptu cent. 

CiqteWm. 

Metbod TVi^ *Mf»ii»«iSn «a« p r c 'rj,, i » tii< » trt, U jmj r^t tnAmrrr. «ad fb» 

mt w eqATiicta of tbc ptecrpiwicd fu^obufan tramnrd by Ftfinh pbcncA rmtatt 
(Pnom arid WannK. 19)4) 

0-2 amim ra mAAfA to A ibL 14 per eeta. calphait m a caueal catiifaft 

tube and aQTMad to (tend cn on biQtbttorr a 37 C. for at Imt 3 Intia. Tbaaotanmiww 
t^«^i cencrtfosod till clear the •ttpantfiam Aoid pound oB and th* prcdpnrta waibrd 
twice vftfi 3 ml. porcxcB of 14 pe- cca aodium mlplwt* Mbma]. cofMnBn rm 

tlun dauliwd to 4 5 raL water (l “ oiL 5N «r>«4>um bydrccDde m ■A4t «< anj aOewed 

to (land m boiKss water for 10 mbuiza. A abndaxd wtc ^u t pio r d m a ^ nL cy&der 
crKtatP inc - aL tandrr d nT o a m c teJntM (0 2 it ii w i i m rr n» ,i ^ in 1,000 mL N/l^ 
bydrocbkrw •ewf), SO-5 ml water and 1 mL 5N aodnmi faydrooideaolaboru Tbcatsndard 
and the tmknovn were cookd to tbc t am e nmpoarare la cold water and 0^ mL 
phenol naceca added to da: unknown «nd 1-5 mL to tb» •tmdcid. Tbc rohem of th* 
tmkncnm was mad* up to S mL and after tboaouah the coloaia were ctanpaxed m 

a coloameter TIk coSbraPoo curre ortr tbc tanc* of aad p«t£w:Ji^mr»ea (• 

ikX a atiaicht fine and enrra mn be eoo aiiu r tei l 1^ t>mtf « t»n<4«T .t «c,Wy^ rS <twfa»ct 
au c or d ia Crm wtocb tbc lyrcctDe cqulrainn of tbe pTniphawd cofloboSa mar be nmi- 
Tbc flcorca ttren b«l<Tw repreacut t Lcicf ore the mf. tyroatm per ll)0 jnL cdcrwmtnt^ 
cqarralmt to tbe m 100 tsL aermn. 

Table II rccordi tbe rteulu obtained m aerenty-aix f-rex of portal arrbojtt 
and forty three control exta tn winch there waa no endenct of any <h«*»* 
involNitig fiver or apletn nor any condition anch aa aerere ta- nephrita 

wlncfa might lead to a distnrbigct of the acrom protema. It will be eecn thcL 
whereaa m the control groop the eo^buhn, erpreaaed m terma of tyme i p e , wa» 
bdow eo m 95 per cent of caae*, n waa above thi* value m 96 per cent, of caa« 
of portal orrhoau. 
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The ftcrum cuglobulm is mised ui other conditioaft^ eg m malarift, tccte 
yellow atrophy kala gear some case* of caUrrhal jaundice amoebic hepatitu 
and hepatic enlargement due to cardiac failure so that the diagnostic value of 
the teat u hmited. Until further information has been accumulated as to the 
conditions leading to a me m scrum cuglobulm, it can only be said that any 
cate of aacitea havmg a nonxol euglobulm ift unlikely to be one of portal curhosis 
The teat has been found useful m differentiating such conditions as tuberculous 
pentorutia, abdominal carcinoniatosts and hydatid disease of the pentoneum. 

It has been suggested by Ray (1924) Brahmachari (1923), and Gangcu 
(1925) that the fonnol reaction depends on an mcrcaae in the scrum euglobulm 
A comparison of the scrum euglobulm and the results of the formol reaction 
(Table Eli) shows that when the euglobulm is below GO the formol reaction is 
negative, above 180 it is strongly positive while for mtcnnediatc values it mai 
be negative, weaklv positive or strongly positive. There la therefore a rough 
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pottal ctnnom 
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comiMiTO bm the 6pim mdiaitt that tome other &ctot »pin from the per 
cenage of eoglobolin, most be mvolTed. 

HUTDLOGT 

Naincroo* »ection» of Uver *nd tplcen eMnuned from autopty mittiul 
ihtnred the canal aeqtjcrice of pathological danjta aaaociited with progroure 
atrophic portal arrhosit and no cfiatmcove feature* arorthy of tpeoal note tor* 
Dcen obacred m Una aenea of case*. Nether firing nor degcrtenie on of 
S^astcatms hnextotohmi hare been found fai asr of the aectioits examined and 
method* of d igcm on and concentratioo hare Hhcmae yt^ed negatnre re*alta. 
Speail attention has been directed to the detection of htemoxom as Intficating 
a latent or past milinal infection. The presence of hacmoroin m Drer or tpleen 
•wa* a me fin din g pomnag to the tact that malsm plays no Important part in 
the caoaaticm of thii condibon. 
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TablV IV — comtuaad 



1 tV*rrac< CoimaiEi. 

Bpleco. Sonilsr foortMd uutnsT tnd hatotog^ 

height of 1 SI* grimm*# (RollOtow Bid M6 gnmmw 

tpken 1 McNn, 1019). 
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Dytpeptk. ' Cociinoo. Not cnmnvm. 

dabbing of Rare 
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CATn(194l) 10 
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ScmmiCHEa(IM^ 
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BitoiHN<10*4) 40-40% 

S'noasi(1916) 80% 

Crae of d«th. ProgrwBvo weBlmew end enma Progremi-e wc»kne« aad coma 

wltfi mtenurrent infccOon. wrthmtcrcaimntmfectioDofwlucfa 

1 Gattto-inteattflal hacxoonhBgc. hmnchopocucctooiB u moit 

20% (Etjucs cod Ghat 1939) 

St% (Catis, 1941) Hacmonhigt n b iLif niwurunfm 


Aetioloot 

Diet 

Of the mAny ficton which hive been advanced a* concerned xn the aetiology 
of portal cirrhosis alcohol, in western countnei is one of the most important. 


o 





ifX, rOBTAL dWHCHn. 

In the iraent tcne. tU bnt « reiy few of the pJOHiti hid nerel tiken ilcoW 
and only one b*d conttimed it ftgul*riy It* co mum ptHm i» prrmitta vj 
religion, CTtftocD *nd Qp enae and u tan thnrcfort be excluded u • c*o« of 
arrhotu in the cue* comidered here. 

Hot tpice t, wlncb hare been taggcstcd as a cause m India, are not taken 
to any conaiderable extent in Iraq Red pepper u the only one used- 

An Inquiry into tbe diets of the <d«sa of patient among which orthoiu b 
cotranon ibcrsri it to cram at tnamly of carbohydrates (wheat barley nec and 
dates), Tegetablea and fruita. It la rcmaitably d e - fi c ien t In anini i l protein, meat 
rarely being and then only m small qnanticea on account of expense. 
AxTtxmmoaca are not common ui lt«q and no particular vitamin defimeocy con- 
dition has been found ttaodsted with it 

Intatmai Pfinxttta 

Tbc commonest mtesunal paraahea In Iraq arc Aid^hstama duodt*^ 
Atamt bmbruvultJ and ExtaBtott^a Awto/vnen, In Table V the mcideoce of 
mfestunn wnh these parMitea m the cases of portal cirrhosu u compared with 
that cf a aenes of I 000 apparemiy healthy persons in Iraq inyestigattd by 
SEnxjt Bfswtu. and Btami (19!S) 

T*sti V 
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' Noraul. 


!»•' 
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Atemv fwmtnrmdm 
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!>•«% 

Ewimnt^i kut*httc» ^ 
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Valana 

This has been said to be a <->^>1 tdrihosb m India (SmxH 1923 
Hucho, 1933) and m Syria (YEKaoMiHiA:! 1934) and ts endemic throughout 
the areas from which the pstienta come. A hbtory of malaria cannot usually 
be datingunbed from other causes of fever bone of the patients were aetciDy 
•Qffcnnf from malana tod u u not common to End evidence of malana ft 
poatmoncm. A number of pactents were grren intrarcoous faijectiocs of adrena- 
line and although this often caused a rue m temperature it did not lead to 
tTpical malarial attacks nor to the sppcarance of mdarbl paiasitea in the blood. 

BtUurnam, 

S ■qwMvp has been shem tn Egypt by I>xt (1924) to lead to emho^ ^ 
the brer The form found m Iraq u S kamatobam S ssauccs bemg extrenjely 
tart and only found m imported cases. In the present sencs there were four 
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cue* with xmn*ry bflh*mtsi». Sections of liver and spleen never revealed the 
pretence of infection. 

Kala-caar 

This docs not occur m Iraq Dermal leabmamatia is common m some 
parts of the coimtry but the majonty of the present cases come from areas 
where it is not found, 

Syphihs was discussed above and may sometimes be a contributory ftctor 

Such t survey of the possible aetiology yields only one factor common to 
nil cases, namely poverty This leads to a poor and restricted diet, the defiaency 
bemg pnnapaily m snimal protein. Pspen on portal orrhosis m eastern 
countnes fr^uently con tain reference* to the poverty in first-class protein of 
the diets of those affected, e g Radhakmshna Rao (1983) and YENffiousHiAj? 
(1934) Euian ind HfiiFETt (1942) have produced changes m the liver* of 
nnimnU kept OH a pr ot ein defiaent diet and Miher and Whipple (1942) have 
shown that sneh nnimak are pamculariv susceptible to hver poisons While 
the btertturc of portal arrhosts is full of examples of the fidlacy of drawing 
concluaions of its aetiology from animal expenmeots, such expenmenta can be 
used as arcicmstancial evidence^ It is therefore suggested that cirrbosis of the 
liver m Iraq is caused by a protein defiaency m the diet resulting m a hver 
which can be damaged by toxic subsuncea wiucb normally would not damage 
It Malana, syphilis snd mtestmal parsaitcs are possible sources of such toxins 
but there are many others and different toxins probably act m different cases 
Chrome alcohoUsni, so often associated with portal cinhosis in Europe and 
America, by leadmg to a decreased intake of food (Romano 1937) and by inter- 
fermg with absorption may pUy a role m the development of orrhosis of the 
hver similar to its role m alcohobc neimtis, namely by leading to a defiaency 
condition. This would explain the difficulty cxpencnccd by many workers m 
producing arrbosis m animals by the administntion of alcohol and also the 
iimilsnty of the disease to portal ctrrbotis m Iraq 

Sdmsiakt 

1 A description of the portal arrhosts of Iraq based on 138 esses, is given 

2. The condition is compared wrth the portal orrhosis of western countries. 
The zoiin differences are m the age inadcnce, the occupation of the patients, 
the sue of the liver and spleen, the rareness of haemorrhage end the fact that 
alcohol plays no part m the aetiology 

3 A positive fonnol reaction was obtamed in 89 per cent of the cases 

4 The serum euglobuhn was raised in 95 per cent of the cflscs 

5 The s-alue and lunitations of the formol reaction and serum cuglohulln 
estimation in diffcrendil diagnosis are indicated 
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6. Tbc ledology U <C»ai»»ed and the conclimoa reached that portil 
cifTt«m* m Iniq u due to a dietetic protao defiamcy reiulting in i liver lew 
redatant to toxina than on muTW Tbc poenblc lources of aoch t oih a b 
in di acted. 
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LOBAR PNEUMONIA IN AFRICAN SOLDIERS 

BT 

THOMAS SIMPSON mj> mjc. Mjtcj major fua^c 
M»£cal Spmalat 


\Vhnnt m We»t Afnc* I studied a acnea of caaca of pneumococcal lobar 
pneumoma which mcluded a type V outbreak- The paticnU all African natives 
were moitl) recent recruita. 

One assumed that native* were especially prone to succumb to lobar 
pneumoma (on a**umptjon which later had to be modified) and hence they 
•ecmed ideal subjects for the evaluation of sulphapyndmc therapy 

The penod covered was from November 1941 to July 1942 when 159 
case* of pneumococcal lobar pneumoma and 66 of atypical pneumonia* 
were obsc^ed- The madence of respiratory condition* w^ch formed 30 to 
40 per cent, of the total adrmstions to the Medical Division of the hospital is 
shown m Table I 

The sputum wa» exammed by direct smear and if pneumococci were present 
m overwhelming numbers I typed them at once if not, the *putum was plated 
and the predominant organism isolated We were not able to do mouse mocula 
tion nor any elaborate bactcnological investigation, and so cases of doubt were 

• 1 UK tbe term stypital o proposed bv Cole to doignarc alJ form* of pneumonia 

shich do not conform dtntcaUy wnh typical lobar pneumocus It ts to be deariy under 
stood that vmis pneumooa is not refored to 
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Lo&uk racatoMiA. 


ezdoded. In ts^y (tud; of jmevunoim Uood colture* »bcmld be done, but ihu 
m* fouDd to be uapittttictblt. In compUated ci»«, or thoee not re»poodfng 
to nJphjpyndme Iherepy rtdlological emmiuocra w** cirried out Nomng 
WM done nndex excefleot condition* by oattre ordcriiei under tbe taper 
mien of • Europetn titter Pattent* temtuttd m bed only t* long t* they 
detired. Food wt* tbundtnt, rf the cuttonMuy native Imd, tnd tlie daily krttlt 
of •odiom chloride m* found to be approximately 10 grtmiDC*. 


Tau ] 

VtcTfUCLT I>urR»0T«w or HzmaATtwr CovsmoNs- 
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I divided the cuea into rtro main group* ihoae recoemg lulphtjiyndine 
froiii the ontjet and ihote twt to doing Oolr if the caie* In the latter group 
became tufficietuiy Hi to make the administration of the drug im p e l ttlv e, tr*» 
It Th»e three group* wQl be ttferred to a* “ Sujphapyndine from tbc 

ouact, Sulphapyn&ie delaved ” and No tulphapTridme." The gravity 
of the patient * condition on tdimtawo det eimln ed whether or not he rtcetred 
tpeafic drug ther ap y at once- 

cre?»Qai. <xr«iDea-\-no'ts 

i?«tctton io pneuntotaa —Two mam type* of naUve were admitted, the »- 
called educated and the uneducated. Tbetaterpidgirf fllneaa by four •ymptom* 
pain, fever headache and coniuptrioti. Cough and •pmtnm were not often 
complained of and djapooea never 1 have no doubt that the native wa* mom 
futcepublc to pneumonia and I waa often amaaed at the rapid tray in which 
the uneducated one* recovered ^Tien their temperature art* nortnal they were 
rt*dy to get up and return to work, eren though the lung wa* atill toEd 
(AtacNAUoar and hluMAT Ltcrt I&43>. The educated native* on tbc other 
W often made the plea of - 1 never be fit fov work. I did not tee any 
ddttenoua effect m allowing them to do at they pimed. although I netcr 
pern^cd them to return to work until fit However on their diachaige ftom 
boapatil they naumed fuB dutv 
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Mode of spread . — It was found that proxumty was of no significance m the 
outbreak of type V pneumonia as cases arose in different places and in different 
camps at the same tune. 

Age — ^Thc native rarely knew his age but all were under 40 and the majority 
between 20 and 30 years of age. 

Dtegnons — I^bar pneumonia was diagnosed in ninety-one cases on the 
day of admission, m twenty-three after I day seventeen after 2 days, eighteen 
after 3 days, two after 4 days, four after 5 days three after 6 days and one on 
the 7th day 

Lobes tnvohed — The parts involved were nght lower lobe m te\cnt} two 
left lower lobe m, eighty left upper lobe in six, and ngbt upper zone m thirtv , 
t e right lung m and left long m 86 cases As X-rays were not always 
available I could not differentiate lobar tnvoVveroent further 

Cnsis — The cnsia occurred on an average on the 8th day of illness in the 
non aulphapyridine group and lysis was seen m fifteen cases 

The penod of stay m hospital of these cases of lobar pneumoma was 19 
to 23 days. 


CompIteatuMS 

The complications are bated m Table II There were aght deaths three 
of which were directly attnbutable to the pneumonia. 

Pertcardths — ^Two cases of purulent pencarditis were seen, one a type I 
infection, also compbeated by a lung abscess (postmortem finding) who died, 
and the other untyped who bved both recei\ ed sulphapyndine from the onset. 

Ta0lx II 
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The paticQt, tgcd 3o ytan, who IiTcd, had » pneumococci] pneumom* of 
the left low lobe, wbich dad not nact to drug tltcnpy 1 )tw occurring after 
15 diyi. Eigbtcen d*yi after idmimon b* locened and found to have a 
large penmrdial effimoru Thn w» tapped and 5 C-C. of purujnit flmd ob- 
tamed, erhidi on cnltow yielded a port grwlh of paeuroococd- He 
improred tteatEly rtfoaed to itaT m bed, and returned to hi* unit 33 daya after 
adtmwwtu Thm arete no ahnortnal ngo* in the hiogv Seen 6 ^ttk* Ut« 
he ira qmte rrtU and cfimcally and radiologmafly there were no aign* of pen- 
cardial fiend. 

^^rwI•Jms —The ptuent >rho died m the delayed group had meningitu 
and pentomtu, the rccuh of a typo I pncutnococcal infection. 

PmtiTEJlir — ^Tbe man who ied in the “ No lulphapvndme ” group bad 
at tutDptT a reaolving ngfat b>*«l pneumonia lubdiapbragmatic plastic pen 
tOTuti* and ad'tanoed oithona of the Viter Tht carrhoaia largely contributed to 
hi* death. The pneumococcu* tra* not ^ped. 

H«rl ft^brre — Thi* compheanon wa* *etn in a patient who succumbed 
to type \II infection autopsy yet* mu perfonned. 

Eatfphabtu — ^Thc panetit % as admitt^ m emn* and death occurred wiilan 
Si hour*. -Vutopay rerealed red htpataaQon of the right middle tod loner 
lobe* and a fiabbr bram ahowmg numcroo* punctate haemonhages (paramo 
coca were not re c occre d from the brain tobstanct). 

Mdana ad filanans — Blood fihn* were taken in case* w here the temper*- 
tore mneuMd high or showed unexpected n*ea. In those case* wl^re mslanal 
parasites srere foond iDtranuacnlar quuune was giren. The T ca pc t iac wta iSJt 
always as ^ood a* in crocorapUcated malana. Nntreatmemwasus^fotfilariasl*, 
and I found that milaru end filtnatu did not seem to hare any dcletenoos effect 
on the pneumonia. 

Partinl at^fctam and htrpts — These compheauona rrere acen in typ* ' 
cases 

Dilated molxtiom t* commented on under wlphapmdma. 

lYFta. 

From Nocemher to 'March oooc of the forty three cases was typed a* serum 
was not trailabk but from March to July all but nineteen were typed, with the 
Ttaolt* shown m Table IH 1 cannot agree with Jnmja (1P43) th*^ the pneumo- 
coccus daappem from the sputum foBowmg an^ doses of fidphonamide drug* 
as I succetsfuBr retyped many case* after sulphapyndiiie b*d been giTCtu 

The interesting feature was the octurrence of odd types and untypahle 
strains prior to the outbreak of type \ in May There were two case* whose 
sputum, pseked with pneumococci, reacted to Group A scrum, but not to any 
of the types coutamtd m that group Were these new type* of pneumococa ? 
The atypical pneumonias were preyalcnt ap to iVIty and then most aasumed 
the lobar form and of a type \ too The s<d Was the same. Had the 
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Tjujtz III 

Ttfei of INaiOitococci 
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coccu* »o increased its Norulcoice (for these case* were more severe chnuically) 
and altered its charaaer that it wai now able to invade one and all and m a 
lobar form ? (In this regard it is interesung to note that type II which is 
immunologicalJy related to type \ was not preralent ) 

Typt V casa — There were no deaths and the complications are set out 
below 
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Wc had a susceptible subject the nativT and a pneumococcus which hsd 
presumably reached its height of virulence &om passage as evidenced bj 
the sudden outbreak of type V cases yet it did not carry the mortality and 
complications usually issoaited with it m spite of the fact that a minontv 

recaicd sulphapyndinc immediately (Reima:w 1938) 
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It -ktS be noQctd tbart deUjtd mobitwsfl « jvidged clrmciUy occurred m 
tbc “ DO ueatment ” group *nd m die mlphapjTidiiie group 

ScLrMAPTttiticrr. 

The aieraje total of wJphapjndirie girco wa* 20 grxnunc* 2 granuJie* 
at once, follcriced ro 2 hour* by 1 paimne 4 hourly and thereafter rmta the 
temperature »» oonnah vhen the do*e wa» gradually reduced to H gramma 
daih 

It wa» found that irreapecme of the dar of Dhieu'on arhicb the drag 
ajmntenccd a prompt reaetjon could be erpected in 50 to GO per cent, of ca*e* 
and vn over gO pet cent, the t et npera tore was normal In 2 dayv \ ptompt 
r eac tion tea* one in which the temperature fell to normal tn 24 ho«ra and there- 
after remained so, unkta compficatiotta cupervened. There wa* no rwpooae 
to the drug in six catea. 

Macroscopic haematona was not seen, romiting was a rare feature (ogb* 
cases) and the drag had nerer to be discontinued because of iL 

The cheat was dear clmtcallT m the treated and untreated groups on 
appraumattlr the 15th drr siter admuaion (this eacepu complicated casea^i 
and I could t rr>d oo evidence to indicaie that sulphapyndme adnurastratioc 
ddartd hmg reaolution or led to unreaeKed poeumoma. On the contrary the 
number of cases wbeh did not thow deanog was greater m the ontrtaied grunp 
(devrn as agti&ft seren m each of the treated group*) and on reference 
Table II it will be seen that m these the comphcatmia wm fewer 

\cw-mtctoTj ta sMlphapynJme —\ was especaaDr miereated In the case* 
that did not rcstpood to sulphipmdroe therapy eren though the ipotum coo- 
tamed pneumococa and there were oo obrwn complkationj (cf ^^oo*E et 
1941) There were *ts such casea. Two mmia- 

guis and pericarditis in spue of drug th erapy Both were type I mfectrons. 
Another paoexu had to unsuspected tmaO pleunl effusion, md I found 
m the presence cf fluid sulphapyndme was meffecDre as judged bv the tempera 
tort response. Two other cases had a partial atelcctasia of the inrolved lobe 
of the h»t which was obscured and onlr became endent raSologrcallT » 
resohmon was taking place. In the remaining case there was an underfrpig 
tobocuJoc* lesron and aince return to this countrr I hare agam seen ibvt com- 
plication. Thoe two cases I will de*cnbe m more detail. 


Ao.^£ncan»oidjer )*ar» »«»a<linioeti OQ 18 5 4- *nh an7>e\ wwiaiaad*- 
Tbet« wm no » wiJptwpTndina ibaapr »od tait*3l<,5Ma aboard 

a oC the nebt upp« kibe Tba tttnpenrnie nannicd to by Ijt^ 20 

I admlMMi. Kepeiaed rwh a k n^cal CLaaamtK* sbowed cUnrwTj of tb* cj>*AT 
“ ' 'f* but thera was Derer ijiy eridcM of cavlotiiai. Repc**d 

I earned «n atxJ «e» 26 " -42 tnberele boom were found. Hi 
C»d cid be had tamed we^in. Hers there was oadCTJhttdlT “ 
““"bin* tnteiriS^ lewea whach had be«o lefcjrrrwd by a typ* \ ktwr poeunw-d*- 
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Till* would ■ccount for die non-re*cti<m to ■olphepyndine and tbe peraatence of the 
dnncal and ndiolo^ al sign* 

A bo7 A. C. aged J5 year* was admitted to a Military Hoapital in England on 10 7 43 
with a 4 day* hatocy of dry cong fa pkontic pam in tbe right lower cheat, and ahivenng 
Tbe temperature was 102 F and tb^ were signs of conaolidation at tbe right baae The 
p t^»‘^trm v*r w-«-rt« ^ns not No response to sulphapyndine was obtained and oo 2,8 43 

attempted aspiration was negatire. He was labelJed unreaohed pneumonia. I saw him 
on 98 43 when clinically there were sign* of lobar mvoheinent at tbe right base and a 
few moist soonds m tbe left mld-xane postenorly Radiological csammatian rerealed a 
dtffuaeopaaty in the right lower lobe, clearing in patebea and mottling m tbe left mid looc 
upper TOTT4>« clear Tbe sputum was packed with pneumococci and tubercle bacilh were 
found m It oo direct smear on 14 8 43 In this case tbere was probably an old tuber 
culoua I Winr^ mayhf a Gboo s focus, reactirated by a lobar poeumoads and I hare 
no doubt tbat tbe 1^ mid zone lesKxi waa a tuberculous spread. 

OtJtfr laUnrt u fg Cm*$ 

SUxpJtylococtal F n u o no n t a — I saw two caaca neither of which showed any reaction to 
specific drug tberipy and both showed hmg cavitation ooe at autopsy 'The one that 
r e ew e r e d had a 4 dayi histary of pam m tbe nglit upper chest, and X ray revealed a cavity 
at the apex which 17 days later was very large and showed a flmd leveL Twmty 
days later the radiograph showed a ve r y small canty no fimd level and little aurroundmg 
peummonitu (cf Rkimakn 1833) Sputum waa pcmatently negative for tubercle bacillt. 

pyoeycntia Pneumnola.— patient, aged 28 yean give a rehable luatorr One 
day pnor to admlsaioa, 24 4 42, he comjdained of the audden onset of cough, right basal 

E leunnc pam. beadache fever aiad the cooghmg up of ahnoat pure blood. On extmmatioo 
e waa ac u tely ill temperature 104* F with ma rr ed cyatioaia and dyspnoea, and sputum 
cop sa tmg of bright red blood. The signa in the chest indicated scau eie d coisolidsnon at 
tbe right b»e, not of lobar distEibutiOQ. Tbe spunim (hd not eo n ta rn pneumococci but 
B pyo cyoJ i m m pure culture — repeatedly canfirmed. He was given sul pL a p y ndin e and 
tbe te mp e rat ure f^ e mk ally with a cocrespooding fall m tbe pulse rate and some improve 
ment in tbe genetal conditioii. Solphapyridme was contnmed for 4 days 'Ilie sigos in 
dw cbert did not alter and the sp utum . althou|di leas waa ahnoat pure blood. On U 42 
he complrined of tnmr w artimg m the bonea of the lega, and 3 da^ later hia temperature 
rose suddenly f ro m pot n ial to KM F with a cot re ap caiding rise m pube rate, and increase 
of bloody aim titm Two days later the ngfat lower lobe waa solid and the temperature 
Dormal— -auiphspmdme K«rt not b een given. Lung ponctnre waa performed and B pyo- 
O -goo u grown. S cr ee nin g on 28 5 42 showed an mcoc^eteJy resolved pnwitmfmia of the 
right loira lobe and no fl^d. He waa apyicua] and hn genera] cxmditHm ercellem. 

Crms 

Another point which I investigated was whether the ensu induced by 
tulphapyndme corresponded to the normal cnaia. One has heard of and 
encountered cases of unresolved lobar pneumonia said to be due to sulpha 
pyndine therapy that have made one wonder if the drug cuts short the antibody 
mechanism which comes mto play at the time of the crisis (Welslet and Spink, 
1942) Does the bactenostasu produced by suJphapyndme prevent the normal 
reaction of the host to the pneumococcus ? We know that m lobar pneumonia 
the chloride excretion is almost completely suppressed at the timr^ that bepatma- 
tion takes place in the lung bang resumed agam 1 or 2 days afta the ensu 
(Hutchinson 1©S) The daily urinary chlonde output was measured m 
twelve cases of pneumococcal lobar pneumonia receiving no sulphapyndine 
and in a aimilar number having the drug for some days before and after the 
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cnft*. irfalM iix todraiD ch)ondf intake rtmamcd coruUnt tt 10 gramme* daily 
The uimary chlonde ■»** determined by the method of HakvIi (1910). It 
found that the urmaij chloride outirat «a* rwumed at ipprotunately the same 
mtcml after the cnau ir re ap ee tn ^ of wfccthtr it natural or fulphapyndme 
induced. Doe* thia mean that the natural criiu m lobar pocnmooia ta due to 
hactenoataau of the pneumotoccn* ? Tina ironld not aeem unprobahlc as the 
actibodKa appear to be m coti^mum concentration at the titne of the cxtsia. 


DtsoranoN 

Thia study ara* mt ei e ati og at one followed difl^ctent types of poeumococa 
prodocmg lobar itvpical picture* to the ohimate outbreak of a type V lobar 
pDeamoma. It would almon aeem ai thou^ the pncumococcui had prepared 
itaeff for the final aaaault, yet the latter did not prtxluce the fatalitica or compBca- 
Oona one would have expected (FcclaM) quoted by Rgmann 193S)— -they 
were left to trpe I Thu tnildpeaa was unexpeaed in to far as these natives* 
unBke otoaclves, probably ladled prmooa expoaurt and the development of a 
^>ecific tmmuniTT to infecwm. However it a not aurpnnng and only aerres 
to emphaaize the fact that the tame type of pncumococcos ranea tn the effects 
n pToducet from year to \ ear 

The Ttit majonry of cases reemered lo tpne of suJphapyndme therapy and 
even though cases acre left until they bad to hare specific drug therapy the 
monaDtv compUcanotts and tetponae to the drug were not tlttr^ The low 
moitahtr m the severely iD or aolphapyndiae from the onset group 
undoubtedh due to the drug Lack of reaponse to sulpbapyridine therapy m 
pnernnococcal pneumorui ihould make one think of the compltcahona outlined 
afxrve (cf Moou tt ai 1941) and m these cases no good purpose is served 
m contmoing the drug I w ould go so far a* to t»y that if no reaponse as judged 
by the temperature chart ts obtained in 4S boora, the drug should be chs- 
contimjtd. 

Whh the advent of specific drug iberspy nursing is apt to be neglected, 
and m mv senes of cases 1 have not the slightest doubt ttat nursing was an 
impoTtant factor m the low mortalitv encountered, smoe this ws* probably the 
fust tune these naures hid had the benefit of hospital treatment. Another 
therapeutic weapon often overlooked and miaused la the use of oxyg en (SlMMO'^ 
1936), Specific drug therapy has hr no means wntten the final word in the 
tr eaup eot of lobar pneumonia ^Ajvdbuo'I 1943). 

The nanve s reaction to disease was enremtly interesting lie bad none 
of the burdens of modem cmhzatwn and I felt, as did the sastcra, that ume and 
again be rwovmd where a Eurerpetn with ^ same extent and sevens ti 
disease srould have eucxumbcd. HewaaeuherweDorill — there was no half-wiy 
hewst, and if wtD then he wu fit for work. X cannot hdp feeling that we wuold 
be better able to withstand discise were we ijf the same nund. 
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Summary 

The *ymptoraatolog> pneumococcal types and complications n-cre studied 
m 159 cases of lobar pneumonia in Afncan soldiers eight of whom died. 
Included in thm group were fifty nine cases of type V lobar pneumonia who all 
recovered with few comphcationi 

The cases w er e divided mto three groups for the evaluation of sulphapyndme 
therapy Those not respondmg to therapy even though the sputum was packed 
with pneumococci numbered seven and the lack of response was found to be 
due to unsuspected fluid, partial atelectasis of the lung or undcrlymg tuberculous 
disease. There wia no evidence that sulphapyndme therapy delayed lung 
resolution. 

One case with purulent pencarditis who recovered, and mtcrestmg cases 
of staphylococcal and B pyocyaneas pneumonia are desenbed. 

The relation of the sulphapyndme mduced, to the natural cnais is discussed. 
I should like to OLpress my thanks to Major B Blzwitt C for 

carrymg out the laboratory mvestigations- 
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In a previous article (Cole et aJ 1942) a descnption wt» giv e u of an 
outbreak of kala azar in a battalion of King s Afncan Rifles Since then other 
cases have been admitted to tins military hospital, and it is possible not only 
to amplify the description of the course of the disease but to give and 
the results of treatment, and to describe the late cutaneous manifestations 


1 General 

A. NUMBERS OF CAS13 TEARS OF ADMISSION AND RESULTS 
In all lilt} cases ha\e been admitted of whom nmc were not proved 
b} finding the parasite, but in whom the clmical picrture corre sp onded exacti} 

My thsnVi Art due to the Dnocroa or Medical S emvices E»t Africa Coonnsnd 
for pen ptoro n to publish this article, and to Coloael Wiluami ojije. the O C HoipitsL 



A.c.»-ccai. 


They tn*y for conremencc be dmded mto three groupt. 



' Reemnad, t 

DW, 

T 


Pro\«d. 

Uoyepred. 

Pi^ed. 


1 mi amn fewn 2 S KAR (dncnbcd 
w perma iTtKla) 

V & ( 

IS 

» 

2. miotWrcvH 

4 

A 

s 

) imaOcMn 

IS 

’ 1 


23 


». ru£B Of IUFTCTIOX 

Kik-«X4r hu twt genertlfy been rtcuguixed or described n octurnog 
Bntuh Eiit Afnct, thtwgh Mamjom BAm (1&40) menQoQi northern Kenj' 
Tigaely Kiu (1939^ m « (tutumry of the hatory md epidemiology of the 
dame lO the Angkr-Egyptan Sudan, mentioGa p*rncul»riy the ireatern Abr*- 
tudan border and an area, Rapoeta. arbere the boandanca of Kenya, Aby wm ia, 
and Utinda meet. 

Of the gTTJupa of caaea, tboae from the 2/3 KAR hi 1941 arert infected 
m the area oorth and rest of Lahe Rodolph In the oeighbotirliood of the Omo 
Rirer Tha area u near to Kapoeu. and cootxina nndfbea m Urge numben. 
Mssunal mfecanty teemed to be near the nvera, where there Is moistttte 
rren m the dry acatott 

The other two groupa, bowcvei bad no caaes conang from th*« area. 
Some had been into touthem Abyaauiia aa far aa Mega, or eren oo to Adcfia 
Ahiba, »hile citber* had neret heem north of Mambit on the road whkh leada 
from Nairobi, tu Nanyuki, I«oIo Marnbtt to Addu Ababa- Fifreen of the 
1942 caaea were from a Mule Tranaport Unit whieh had eralked down this 

from Add» Ababa to Naoyoki, t^ing 3 owntb* on the journey It team, 
theiefoii, probable that there may be an endende focus ■omewfaere orr tins 
road aouth of Mtraabit Thia tbeorr » crohrmod W Hssoi who 

found fern and aplenomegaly amoogat the Bocan tri^ and In tome caao 
waa tUc to detnonatrate le tahmam a. He via able to trace moat of these caaea 
w r^Tile icpurcea of infection on the Uaao-Nytro rlTtr which exomea the 
ISKrto Mirtabit road at Ardicn Po«. 


c. DfCUBATio^ rtjaon 

In ^ 2/3 KAR Group ti* mcuhation period could be a»caacd wuh 
opportunity of infection commcocuig lOih February 
and the tan eymptoma during jutie, an uaerval of 4 momha. 

«f Company ataited ayreptonn m the aecond half 

^ Company was particuiaity cipoaed to infeafco m 
tta latter half of May gmng an meubatton period of rather orer 2 months. 
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This IB comparable with the finding of Kirk (1939) m the Sudan, who luggcrted 

3 to 6 months 

An incubation period of 2 to 4 montliB was consistent with all the histones 
and m particular mth the Mule Transport Umt This Unit was on the road 
from 1Z2.42 until 12.5 42 and m the suspected region m the second half 
of Apnl Cases began to present symptoms in July and August, an mterval of 
2 to 4 months 

D PERIODICITY 

It IS noteworthy that both m 1941 and 1942, admissions occurred m the 

4 months June to September Later cases were of long standing and had 
not been correctly diagnosed previously 

The possible time of infection dcnvcd ather by known tra\-cl in suspected 
areas or by deducting the suggested penod of incubation must therefore have 
been March to June. This corresponds roughly with the ramy season m 
Northern Kenya, imd is consistent with Kirk 8 conclusion that hii maximal 
infectivity was from July to October the ramy season further nortK 

11 SYltPTOilATOLOCT AND CUNTCAL FEATDRES, 

A. ONSET 

This may be sudden with headache and high fever or may be gradual with 
mcreasing fever and malaise, perhaps not reaching a martroum until the second 
wedL 

Twenty cases complained primarily of abdominal pun, seven of 
them with vomiting The pam was sometnnes over the spleen or hver some- 
times diffusely over the upper abdomen. Five cases presented as dysentery 
or diarrhoea, and six others were found to have loose stools with pus or blood 
cells Fourteen cases complained of pram m the chest or cough, or both 
two of these had a frank bronchopneumonia while the others had such physical 
signs as rhonchi or moist rales at one base Three complained of pam m the 
neck two with stiffness amountmg to neck ngidity Five complained of sore 
throat doe to moderate pharyngitis. 

Cases admitted late m the disease might present as debflity and 

The majonty ivith or without other symptoms, gave a story of fever and 
malaise either sudden or gradual in onset. 

B TEMPERATURE AND PULSE. 

The only coniutent feMurc of the fever le its inegnlanty end the height 
reached at some suge of the Olncai 101° to 105 F tval generally attamed 
Gradual nsei and indden onseu both occurred. A conanuous hl^ plateau- 
hie courac may change to a awinging remittent one Even without therapy 
there ii an undulmnt tendency droppmg 1 week to 99° to 100 F and then 
the next week niing to 103° to 104 F complete apyrcxia for more than 
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24 houn DOt noticed to occur tponuneoraly Two or more pciki of ferer 
m the 24 hour* were frequently ob* c tT e <L 

There U • tendency for the ptiUc to be futer th*n it ihould be rtl»tm 
to the fe\tT etpccullY if the ferer u not teircrt- Tha U pertap* due to the 
cardem that occur*. 

C CUWICAL APrEAiAltCt. 

The mijonty of ctte* have been charactenied by t reinarkible appearance 
of fitneo m »pitc of the fever Thua, a man with a temperature of 103® F 
might be teen walking around the ward and making a pretty fur effort at eating 
hii bulky food ration. On qucationiog he would reply aa often ai not, that 
he had no complamt of any aort beyond a certain diniunitKm of hi* tmtorniry 
\igour or he might complain of a alight headache or abdominal daconffort. 

Examination nould tbow a dean tongue, and few phynctl aigrts beyond 
fever and pallor of the mucou* membrane* Splcnoniegaly and enlarged 
t>mpb glands might tkio be noticed. In caaea of kmg duratiosi there might 
be aevere waiting and oedema of the feet wa* seen even wrtbout Krere anaemia. 

In sharp distmcuon from the above, four caae* were admitted m a trpbcndal 
state, with dirty tongue and an apathetic nanner Ako in those whoac coodi 
non deteriorated, symptom* of genera] wcakneaa and toiawma would detdop 
In fact while a moderate i^ection might be tolerated weQ, a more aeTere 
or orervhelnung one would oaturaUr produce a senouaty iD patwoL 

Other clinical feature* are ngors, sweat*, joint pains, and later some 
emacatton. 

0 sptxttoaflLOALT Airo HEraTOUtQU.T 
Extreme enlargement of the spleen i* eropbamed in all descriptions. It 
i* not invanable sod more important, ft is a relatively late sgn. Few of these 
c**e* were adoutted abaolutety at the beginning of the and yet tieven 

out of the «xty did not have palpable spleen* while a fimhcx twelve h*d 
•pleen* enlarged only 1 finger a breadth- The average enlargement of the 
apleen on admiasion wi* 2 1 ffngert breadth. Thi* la a de g ree enlargement 
that might be caused by malaria in a popuhtlon not completely immune. 

That splenic enlargement doea almoat mvanablT lyvin* later in diaea* 
is shown by noting the me reached during ihnr hoaprtaUtatiost Whhm 6 
week* only two case* did not derelop a palpable tpleen while the ayertge 
ma xim u m enlargement wa* 3-9 finger* breadth. 

Splenic enlargement may vary rapidly and conaiderably One man 
thought to be cured, had a spleen only palpable on deep mtpiratioo 2 day* 
later m a relapae, it had expanded beyond his ombihcus. Othen, on succeisfol 
therapy imght thow a rcdurtion from at* or seven finger* breadth to noting 
thj* reducticm might be rapid — two to three fingen breadth m 4 days. 

Keductooo m the sue of the apleen may be regarded as one of the entcoa 
of cure. Of thirty-eight pioents surviving twenty four did not have thnr 



A. C. E. COLH. 


418 


•plecn* ptlpable at all eight vrcre only palpable on inspiration, and four 
were only one finger s breadth enlarged One was 2F + and one 3F -\- 
Thif contrasts with the findings of Kirk and Sati (1940a, b c and d) where 
30 per cent, remained more than 2F + 

Hepatic enlargement follows the same lines as splemc enlargement, but 
u slower m development and recession, is less marked, and ocenra less often 
Of the aiity cases, forty-four had no hepatic enlargement on admission, but 
sixteen of these later developed some cnlar^ment. 

It must therefore be noted that while splenomcgal} hepatomegaly or 
both, will nearly always develop sooner or later their absence m an early case 
does not exclude the diagnosis of kala azar 

E. LYMPHATIC OLAND9. 

Glandular enlargement occurred m exactly half i e thirty out of sixty 
cases (twenty-six of these were punctured for diagnosis) All groups of glands 
might be affected — cervical, axillary, cpitrochlear or mguinofemoral but the 
latter were most marked. Enlargement was not great and the affected glands 
were firm and rubbery One case was admitted as lymphadenitis The fi ndi n g 
of leishmama m a number of these glands mdicatea that enlarge m ent is directly 
due to mvasion by the parartes 

F KIDNETB 

Damage to the kidneys, possibly as a result of the contmued fever u 
of frequent occurrence. In forty cases where the unne was exsmmed thirty- 
one showed alb umin as a fair cloud or more, and m nineteen of these granular 
casts were also present In certam cases, not immediately diagnosed and 
treated albummuna and nephntis developed as the disease progressed In 
fetal case* the kidneys w er e swollen under the cspsule, and there was damage 
ranging from cloudy swelling to actual neenms and degeneration of the renal 
tubules. This damage appears to be an indirect toxic effect, and not due to 
direct parasitic mvasion, 

C COUPUCAT10N8. 

1 Hoenorrhage — There appears to be an increased tendency to bleed 

from mucous surfaces, though *1 m pctechiae were only once seen and tub 
conjunctival haemoirhage once. This haemorrhagic tendency is particularly 
assooated with a severe infection, often as a tenmnil phenomenon Epistaxis 
occurred m mne cates, all seicre, and twice tenninallj Haemorrhage mto or 
from the gum* was teen in six cases Hsematemesis and urethral haemorrhage 
seen once each In seven cases severe boivel haemorrhage occurred 
terminally 

2. DwnrAoaa. — -Five case* complained of dysenteric symptoms on entry 
and othen were found to have pus or blood m the stools. Daurhoea occurred 
at some stage or another m most patients illnetse* and recurred frequently 
in those cases not domg well 
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Tbe rouon for the durrhoe* *nd the btwel baemonhago can be rwEaed 
IrotQ postmortem esammatirmi a.h*n the Urge bOTtl v.** often found •eveteiy 
ulcerated. 

3 Bromchtu and pnnnnoraii. — ^Tbe fteqneocr of broochitn or jmn in 
the cbest a» a preaendnj' aymptoto has already been tncotioned. Many other 
cases developed nunor degreei of bronchitis daring their illness T wo developed 
a definite pneumonia and recovered, to one a granulocytopenia was corrected 
by the infection. In three cases pneumoota wss tertnmai, 

4 PharynpUs tore throat dytph^a and cmjk xnth tkf txpfctoratton of 
ntuapss m twenty cates at some time during tbeir Olocas. Tbe throat appear 
ancet acre indcbiute the pbarytn appearing granular dry or gclaunoua. Tbe 
condition may be associated with granulocytopcma. It teemed to be much leas 
common m 1&42 than m 1^ I pouibly because more effective treatment reduced 
the penod of granulocytopenia. 

5 i4umia — Secondary anaemia developed ui ad cases and m some 
was to mailed as to be tbe moat important rrmptom it was m part dne to 
haematopoietic depretavou. hut to pan to loss m cplsiaiia dyaentery etc. It 
ctmld develop rapidly a drop of from 50 to 20 per cent. Hb in less than 
two weeks, and took a Long time to recover 

Severe tr u e uu i. leaa than 30 per cent Hb cccurrtd m nine cases. Trans> 
ftmon nould. of courae, correa tbe anaemia, but tbe tieed for 2J300 C.C. to 
ram one case from 12 to 32 per cent. Hb ahowa that blood Ion and destruction 
can be rapid. 

6 OfdfKa — Tba occurred in ten cases— usually m tbe feet, but three 
tunes M a general anasarca. It waa connected with the anaemia, but not 
absohitely for some caaea atth severe anaemia did not develop oedema, 
mberets other cises with moderate haemoglobin did thus, tsro cases aith 
15 per cent or lea bscrooglobin bad no oedema, and cases wnh &4 and 50 
per cent aboard U. 

It seems probable that oedema la cooneded with the ihih of pbiina 
proteins from albumin to gkibubn, lAhich is known to occur in this disease, 
and of which ahift the formoi-gd test » an rtpresaion. No estimatiOJU, bow 
ever of pUama protems were per f ormed AD cases with oedema had slbumi- 
nuna and granular casta. 

Oedema was rdieved by blood tranafuaioti, and once bv plasma tram- 
fuaiofL It If casenoalh a late complication either after a kaig illnea or where 
seriously iIL 

7 DtntaJ /s/ertswo— It hss been suggested that m kala-arar or perbap* 
in the treatment by 4 4 'diamidino stdbcnc, there is a teodency to p y uiih o^ 
and dental abscess. I do not think that the records confirm this out of sivty 
cases, four needed eitraction of teeth for root abaceas, while one dcreloped 
■ necrosis of hu paiite and sercfe pyorrhoea- Only two of these five were on 
treatment wnh 4 4 -diarrudino stahene. I do not thmk this u a higher InodeBCt 
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than would occur naturally with pabentf making a prolonged stav in hospital, 
though of course the granulocj^opcma present might predispose to dental 
infection. 

There is however a symptom which has occurred in 60 per cent, of cases 
and actually led to the diagnoiii of cases elsewhere This is pain m the teeth 
and gums without any obvious dental abnormality Its causation is not known. 

H DIFFERENTIAL DIAGNOSIS 

This can only indicate those diseases which most clcarl} simulated Lala azar 
or which ga\x roost trouble, m this particular area 

Perhaps the most graphic method would be to give the v'anous diagnoses 
on the Field Medical Cards or Sick Sheets with wfiich the patients were 
admitted — 


Malana 

24 

Pulmonary T B 

1 

Bronchitis 

6 

Enccphalitu 

1 

Influenza 

3 

Lymphademtu 

1 

Dysentery 

3 

No diagnosu (including P U 0 


TonsiUitu 

2 

N ^ D Fever Spleno- 


Typhoid 

2 

megaly etc.) 

17 


Thu demonftrates what was an obvious feature that the illness was 
confused with malaruu To complicate things further seven out of the twenty- 
four above had positive blood slides and practically all cases were given quinine 
In fact, as a general rule, absence of response to anti-malanal therapy is one 
of the steps m dugnosu 

The continued fever even after other signs bad disappeared demonstrated 
that we were not dealing with straightforward cases of bronchitis influenza^ 
dysentery or ionsilhtu This would be confirmed by low polymorph counts, 
or splenomegaly or both. 

Typhoid was excluded b) the results of culture and Widal tests Pulmonary 
tuberculosis presents more difficulties than might appear for the miliary type 
produces a fever just like kali azsr and defimte Jeucopema and may not show 
charactcnstic \ ray appearances while positrve sputa are seldom found 

Amoebic hepatitis was also a difficulty but the higher polymorph count 
should differentiate it speedily 

Vuceral typktlts with enlargement of spleen and liver may resemble 
kala azar The responses to anti syphlitic treatment and the absence of pro- 
longed pyrexia differentiate 

Finally probably the closest resemblance is borne by undulani fever 
Sporadic cases of this disease occur in the same area. It produces a long con 
tinued often irregular fever and a definite leucopcnia and splenic enlargement 
while other incidental complications arc similar to those of kala azar Of course 
agglutination tests or cultural isolation if available should senx to differentiate 
If not the following chrucal points roa> be of help greater frequency of joint 
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p»in. tpfecQ teidom grtiter tlun 2F + patient fed* more kpct^ fw him*d£, 
and leucDpcnu and xmemia tddocn to tnu^d. 

] tXO< ULSHO. 

EAh» (IWO) mentKBtt ■ coodiUon recognited by Beahmaciiaw 
in inefi* and detenbed under the name of dennal le nhm a n oid or pott-kala mr 
Ictaiumnian*. Tho rt a teqad to treated cate* of halt axar oesumng about 
1 Tear after the diaeaae- Tbcrc u, according to hun, firat a atage of 
depiginented apota, foilemed by a atage of papu\ea varying In toe from a 
pnn a head to \ inch diameter The condition may apparently latt tereral year* 
and ulceration ma\ occur Lettbmama may be found In atneiri from the leaioti*, 
Kntr ft al (1933 and 1940) deaerfbe a tiitalar condition irhich they differ 
entiate from cnental tore and capurtdia. Thia t* a fitic punctate papular mb 
occurring m ca*ca of ntceral donng or ju*t after treatment. In the 

dm artick they atate that lenhinanla arc not preaent in the rash and apeculate 
mbetber it la due to the kala tzar or to the antimonv treatment. In the aecond 
they pvc a fuller dctcnption the mh la firat finely ^mnetate, but later may 
becerme conracr and franklr papular ulceration doe* not occur the raah occur* 
dunng treatment after about 15 lojectiona of atJboun and has occurred after 
treatment with diamidmo ttilbeae a non antlmoQial drug the rtah coni' 
mencea on the face and mar be confined to thn area, or may apread over the 
tnmhi and rarcK on the bmba there la no itdung contrary to Indian expen- 
ence it tend* to disappear tpontancoualy wrthm a ferr mootha in about 12 
per cent, of cafes leghmami have been demosatrated in acrapinga from the 
papules 

Kiw rt a/ apcculate a* to whether the rash r» an allergic phenomenon, 
why It occur* only when the ruceral lesions abate, and whether rt has any 
pTDgnortic ngntficance 

Inndtnci — Out of 90 cases of the senes, no leas than eighteen developed 
a definite cuuneoui raah, a proportioa of 30 pet cent. More remaAable atill 
IS the relaiion of the rash to recoN-ery oot o/ twenty two fatal cases only one 
developed the rash, thii a man who lived for 140 day* and had had a full course 
of tartar emeoc with aomc retmaaion m hia niiveaa before he eventually a* 
cumbed wnh thirty*etgh£ cases who r eeg r ei ed, seventeen developed a rash 
45 per cent 

— AB the rashes developed after one or more courae* of therapy 
and at a period when there was a renussioD in or cote of the Drug* 

used before the rashes developed were — 

Cases. Cases, 

stibainiiie 6 Diamidino atilbene 

Tartar emetic 4 Amhiotnahnc 1 

Urea atlbainine and diamidmo 
ttSbene 4 
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Onset — The rash always commenced on the face and in four cases it did 
not spread further In the rest it spread on to the nect and upper trunk. In 
five cases it spread on to the limbs and lower trunk later It was always most 
extensive and developed on the face. 

In five cases the onset of the rash was assocuted with fever sweatmg and 
constitutional disturbance m a patient previously apvTCxiah Twice this pro- 
cedure was duplicated a second disturbance heralding the appearance of the 
nub on the body 

Dacnptxon — ^The rash always commenced as a fine miUary eruption rather 
like a pcnfoUicular or sudaminal hyperkeratosis. This maj last for a little 
and then fade, or it may progress into larger papules usually fewer m number 
These are acneiform and hypcrkeratotic at first, but then extend and flatten 
into plaquea exactly like a hchen In two extreme cases warty growths formed 
on the nose and cheeks UlccraDon does not occur Itching did not occur 
unlcsa t^erc was secondary infection. 

ReUrtgreuion — Fading of the rash occurred in the reverse order to its 
appearance. Miliary punctae would disappear ^while the larger papules would 
flatten, dry and atrophy The extreme wart} growths actually fell off leaving 
more or leas normal nkin beneath- Disappearance of the rash occurred m all 
cases before leaving hospital, in a period of from 1 to 4 months 

Parasites — In twelve of the eighteen rashes a scraping was examined micro- 
scopically and in eight or 66 per cent of these letshmania were demonstrated 
In two cases this was actually the wa} a previous clinical diagnosis was con- 
firmed, spleen and gland punctures fanvuig ^ed to reveal the parasites. In 
tfircc cases where raulaple focc scrapings were earned out, no leishmania 
could be demonstrated m the earliest very fine eruptioD but were found later 
^hen the rash g r e w more obvious. Parasites were generally very frequent 
m a fully developed rash, and there was little difficult} m demonstrating them 
In ill cases, the parasites disappeared from the rash and the skin before the 
rash Itself finally went, and in no case on leaving hospital could they be demon- 
strated 

I think therefore, that sufficiently frequent and careful examirutions 
^uld demonitrate leishmama present at some stage m the rash, and that they 
do not occur m the skin otherwise 

Contbiswns 

There appears to be no doubt that the rash is assoaated with letshmanu 
infection rather than with a drug It occurs only when the patient is improving 
therapy m these but possibly alto dunng natural recovery 

I thmk from these data a reasonable theory mav be constructed. The 
loshmanial infection is evidently being overcome in the internal organs by the 
combination of drug and bodily resistance A. process then occurs somewhat 
*^ogous to the spore formation in bactena or protozoa when conditions 
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jmiu, tplecn •ddotn greater than 2F + paliem feeii more Aony for hanaclf 
ifld leocopena end tntcnua seldom io miHceih 

; fu\ K.uin3. 

Ma.vK)T Bah» (l&W) mentioa* * condiooo “ recogni*ed by B r a hm a qi AiI 
in lodta and docribed under the name of derm*] In»hmiiicnd or po«-kal»-iW 
leuhmaruaitt. Thu r* ■ *equel to treated case* of kala tnr occurring aboct 
I rear after the There ta, according to hun fint a stage of 

dcpipaented tpota> follovrcd hr a atage of papnJea varying m aixo from a 
pnn a head to } inch djirnetcr The cooditran may ipparewly U»t acrtnl year* 
and ulceration mji occur Lcuhniania may be fou^d in amean from the lesiooa. 

Kjrj: tt aJ (iy3S and 1&40) deicribc a aiimJar conditton which they differ 
cnoite from onetrta] aore and eapundia Thia u a fine punctate papular rash 
occurring in cases of naccrtl kali star during or juat af^ treatment. In the 
first artick the) state that leuhnatua are not pres en t in the raah, and apcsilate 
whether it ij due to the kala-aiar or to the anomony treatm ent. In the aecood 
thej giie a fuller description the mb la fim finely punctate, but later nay 
beauoe coarser and frankiv papular okendoai doe* cot occur the rash occur* 
danng treatment after aboot 15 tniecttoo* of tdbosxn and has occurred after 
treatment with diimidino itBbeoe. a DOo-astiTDoiual drug the mh cetP’ 
meneea on the face and mar be confined to tha area, or may ipread over the 
trunk and rtreh' on the hmb* there u oo itching csotmy to Indtan ezpcn 
ence, it tend* to disappear ipoatEAeouafr withm a fe%r mootha In about 12 
per cent, of cases leubmaon have been detoonstrsted m icripuigt from the 
pspuJc* 

Kuta el a/ speculate a> to whether the rash i# in aflet gic phenomenoo, 
wbr It occur* only when the Mxceral lesion* abate and whether U ha* any 
progoojtrc ugmficincc. 

Imadence — Out of 60 cases of the acnea, no less than eighteen developed 
a definrte cutaneoai raah, a p r op o r ti on of 30 per cent. More remarkable stlD 
u the relation of the raah to r ecovery out of twenty twu f»t«1 case* only 0 ®c 
de^ eloped the rash, this a man who bred for 140 days and had had a foD coui** 
of tartar emetic with some remmtoo m hia illncas before he cvautialfy 
cumbed with thinv-nght cases who recov er e d , seremeen dereloped a r**h 
» 45 per cent 

DrKft — -Ml the r*sbe* developed after one or mor e courses of therapy 
and at a period when there was a remission in or cure of the disease. Drug* 
used before the rashes developed were — 

Cases. Case*. 

Urea tthamine 6 Damudino atHbene 

Tartar emetic 4 Aathiomilme I 

Urea stibanune tod damidmo 

ttdbcne 4 
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C CAUSE or DEATH 


While of coutte tala aiar vras the pnmary cauae many caae* died of com* 
plications of vanou* kinds, and it is these causes or modes of death that I propose 


to analj’xe — 

Dysenteric 
Myocardial failure 
Pencarditis 
Pneumomt 


5 Typboidal 

5 Aathcma 

2 Anaemia 

2 


4 

T 

1 


I Dynntery — ^Three of these had severe haemorrhage terminally and 
this also occurred terminally jn four of the other cases The dysentery was 
persistent and refused to react to any form of trcatrnenL Leishmania were not 
seen ra the stools otatnined 

Dysenteric symptoms beforehand occurred in cases ^ith other modes of 
death Severe ulceration of the large, but not the small bowel was found post 
mortem to account for the symptoms 

2. Myocardial FaHure — ^Thcre was a characttnstic appearance post 
mortem of a flabby heart with a gelatmoua degeneration In two cases, death 
occurred within 2 hours of an injection of tartar emettc, and it is probable 
that this drug may hare contribute to some of the other deaths. 

3 The cases of pfruardttu were pneumococcal and the disuncuve and 
fatal part of a commencing sepucaenua 

4 Only two cases dying of pneumonia may give perhaps a wTong impres- 
oon for m scicn other cases some degree of bronchopneumonia was found 
postmortem 

5 The typhoidal type of death, while of course just a product of severe 
toxaemia ivas quite a definite entity m the 1941 cases. TTie padents were 
severely ill with high fever and dirty tongues, they gradually detenorated 
and became semi-comatose Before death there was often diarrhoea and 
episUxis 

6 The asthfme type did not present the same signs of toxaemia. They 
merely became weaker and weaker and might develop oedema or pneumonia 
as well as diarrhoea and cpistaxis before fading ouL 

7 One case appeared to die of raptJly inereanMg aitaemta due in part 
to blood loss from epistaxis and bowel haemorrhage He died before trans- 
fusion could be arrangetL 


D POSTMORTEM FI?rtUNGS 

Heart — Oedematous and flabby with a sort of gelatinous appearance in 
c\xry case 

Lungs — No specific change though often a terminal pneumonia 
Lsver — Some enlargement and congesDon was the rule In tiro cases 
fatty degeneration of the nutmeg type vea* seen and in two a fine portal arrhosis. 
Lctshmania often present 
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Spletn — Enlirgcmtnt Inviriabie, often Ttry mtricecL Finn tplcmc tueue, 
but Dot eiccAardy h*rd and fibroti*. Lertbrnenii often proettt. 

KiAu^ — All cue* Allowed cloudy «weniQ^ of the kidney and oedemi of 
the perinephric tlMue In three cue* there wu necroni and partul dmntegra 
oon of the hung of the coOToluted tubule*. 

BotetL — Inflammation and tnucoaal danuge wu frequent Marked uker*- 
uon of the large bowel wta noted in four caaca, and oedema of the bowd wall 
ID two otbera. 

GianJs — In addtdon to the tendency already mentioned to lympbadenill* 
of cetcmal lymph glindi, the meaentcnc lymph glands were noted to be enlarged 
in four cases 

flaw — ^Tbcre wt* a tendency to hyperplaiij. In two cue* red 

miiiuV was noted m the tibiae Lothminla always present, 

GrufTol — Emacution anaemia and oedema of the tuaues were frequently 

seen 


IV HaJMATOUKJT and LAWHUTOtT DlAOJtOatS 
A MD iLOOO C«LU AMD nAfWOCLOBm 
A secondary anaemia devtkipa sooner or later jd all case*. A* mentioned 
under comphcaaone, this may be so ae*ere aa to be the most huporttut symptom. 
It u probably due to a combination of cause*, eptstaxla aiwi bowel or other 
haemorrhage on the one hand, and a depreaaion of the haemopoiebc fotrctoo 
of the marrenv by toraenua and alao direct pamibc mmioa on the other 
'^'be average of Wood conats on adimailon for all case* was 56 per oent 
haetnogiobin and 3,385 000 R D C per t-mm. the range bong from 90 per cent, 
^^oglobm and 5,200 000 R DC to 17 per cent, haemoglobin and 1,300,000 

^ ^ these cate* were not diagnosed and treated at once, the anaemia could 

hcro^ rapidly more severe Eaample* are 80 per cent. Hb and 4,380000 

on entry down to 30 per cent Hb and 2, 120000 R.BC after 5 week* 

't ^ 4 700 000 R,D C on entry down to 30 per cent Hb and 

2.180^ R.BC after 6 weeks and 60 per cent tn 20 per cent Hb in 2 week*. 

If we take the average of the lowest blcxxl counts recorded for e*di patient 
ire get the much lower figure of 37 per cent haemoglobin and 2,520 000 R.B C 
t figure which would have been lower ttdl If more blood counts had been done 
at the worst stages 

The in«nua does not react ssbafactonly until the discK has been com- 
ply ^icated- Even then the response to adequate dose* of imu, good 
^ and a fair amount of hrer by mouth, waa very slow several week* or 
bo^ needed for more or less normii leveU to be readied TW* » 
»«niar to the tixtcnii* of chronic maUna. 

md *’'“** ™ 72 per «nt, iKmostobia 

00OR.B C per c mm which though low la not far below the arcrage 
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African count. Patients were not discharged until they had been at least 2 
months well and symptomless 

Blood slides showed no gross abnormalitie* there was some poikilo- 
cytoais and anisocytosis the appearance probably approximates to that of 
Trowells (1942) dimorphic anaemia 

Marrow smears we r e examined, more from the diagnostic than the haemato- 
logical pomt of view and m any case require considerable experience to mterpret 
but no marked changea were noted except in long standing cases where the 
macrocytic cells containing leishmania presented a special and remarkable 
appearance. 

B WHITE BLOOD AND DIFFERENTIAL COUNT 

The alteration m the white blood cells is very characteristic of the disease 
and IB of value m diagnosis The alteratiOD is two fold a severe Icucopcnia, 
and an even more severe granulocytopenia with a shift m the differential count 
to the lymphocyte. Thu change appeared to occur early m the disease, without 
any recovery until symptoms had ceased for a long while 

The white count improves as a result of the treatment fmt only ver> ilowl> 
and even on ducharge, after 2 to 3 months without fever or any signs of xnfec- 
tion, still remain low Thu, however may not be due to kala azar as there 
IS a tendency m all white counts in Afneans for the normal ex ce ss of granu 
locytei over lymphocytes and mononuclears to be lost 
Avert^e courUs of 57 cases on entry 

Total W B C 3 100 (Polymorphs 1 300 41 per cent) 

Varying from W B C 2,200 (P 220 10 per cent) and W B C 
1 000 (P 600 60 per cent ) to W B C 6 600 (P 2,000 30 per 
cent) and W U C 5 200 (P 2,700, 53 per cent) 

Average cotmis of 37 cases on ducharge 

Total W B C 4 500 (Polymorphs 2250 50 per cent) 

Varying from WRC2400(P 1 000 38 per cent ) to W B C 
7 400 (P 5 GOO 74 per cent) 

In fact, the numbers of polymorphs on discharge were nearly double 
numbers on admusion. 

In two cs*e* agranulocytosis occurred One of these died the other t-* 
stimulated to granulocyte production by an attack of lobar pneumonia 
locytc production can also be stimulated by other diseases, eg » riy ^ ^ 

W B C 1 400 (450 polymorphs) to 10000 (12.000 polymorphs) sftcr - ^ 

of dysentery 

C FINDING OF LEISHMANIA 

This has meant m practice the examination of smears fro 
Uving tissues and smears and sections from postmortem 
The following tissues were examined — 

Spleen smears from puncture, and postmortrnj t 
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LjT»ph gludj tman from puncture, end after bioprr 
Bone mantrr »mcin from puncture, and poatmortem maieniL 
IjTrr ixncara from pnincture, and postmortem tnitenaL 
Skm acrapmgi from dennal lenona. 

Toimllar and niMi ewaba- 
Dyienterk materul. 

Culture of the Ictthmania. from tie blood and from aplemc material baa 
aUo been trted- 

Rcaulti of puncture and the cxammauon of poatmortem raattnal 


TcrlxL 


Spleen P^/Hctvrt —Thu area per f ormed for dagnow ou fom-one octxuow 
and on Wenn five of ihcae loahmana aeere found. Tbeae acere UfuaDy arry 
KantN and found onh after prolonged aearch in earir caaes, tbcugh m caaea 
not diagnoaed till after aer en l «eeka or montbi a larj^ number of partaitea 
might be found No icadetu* or compBomoca from ptincturt oamrrtd. The 
ttjutt betRcen the nba are* prefmtd t© ibe aubcoaial, aa the apleen amid be 
fixed better nith Im ruk of teanop and as it la eauer to hit a rcbmrelj afflaQ 
•pletu bv thia method. A modcreiehf lar\^ bore needle am used with an aH- 
glaM mtage to appK suction- It is esaetmaJ that the needle and a yrt Pg e be 
drr ctenloed to atotd <fi»tortKm of the psraste. 

Poatmoaem Out of bfieen cases uheie spleen material was eaTmnrd 
portmoetem, in onh one »cre the ietshmania not detected. They were, how 
eter often rrrv scantr 

Zjetr —Puncture performed on eleven occasiona, ontr three of nhich gar* 
a poiitne resaU for Imhmama. 

Postmortem Out of thirteen cases eianuned, sexen were positive and 
»iv oegatiTc AUbcajgh o« cs« was duguoacd by liver puncture after a nefs 
trie spleen puncture there do not appear to be as many pansues m this organ. 

B<me t/arrorr Isternal puncturaV— Onbr one positive in nroe ctaminstjons 

FuSUiionem Twche exammatioos. all positive. 

The poor resuhs of sternal puncture were due to the mfrcqucnl uae 
ihii method and then on cases where paranlea woe difficidl to detect- Tbe 
results of ecaniination of postmortem raatcnal show that the pnwitrt are 
probably as frcquenrii present as m the spleen. 
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GZflffiij —Puncture ^^'as performed in tT\*enty «ven ca»e», m u^elve of 
these the parHSitci were found 

Postmortem Only six cases were exaimned and five of these were po8iU\ e 

Shn iJoiAej — Twelte eranuned and m eight of these the parasites were 
found 

TonsUlar and Nasal Swabs — Smears from in cases weVe examinctL All 
were negative 

Dysenteric Maienal — Two attempts to find Icishmania were unsuccessful 

Blood CvUme — Attempted m ten cases using N N N medium or atrated 
blood. All results negative 

Spleen CuUtsre — Two attempts were made on material from postmortem 
One was successful, fligcllate forms were seen on the 17th day and increased 
m number for 14 daj’s till the culture became contaminated 

Summary 

The parasites are scanty early m the disease but may become almost 
incredibly numerous later They are both intra and extra -cellular They 
are not mvanably commonest m any one oigan, and a negative result from one 
should be followed by examination of others 

From the point of view of convcmence and lacl^ of trauma to the patient 
It IS wisest to start with a gland puncture, and if this is negative to perform 
spleen or sternal ptmetores 

Liver puncture is probably only of valoc where this organ is grossly 
enlarged. 

Skin scrapmgs should always be examined wben a rash is present Other 
tissues and methods seldom give positive results 

D OTHE31 I.ABORATORY TESTS 

The formol gel reaction is negative in early cases (no result in twenty-one 
tned) It does, however become positive in late cases who hare had pyrexta 
for 3 or 4 months 

No other tests were tried. 


\ Treatment 

A. DRUGS USED 

In 1941 tartar emetic (sodium antimonyl tartrate) intravenously was the 
only drug of any iTiIoe tned though some cases were given trypsrsamide without 
particular effect. Anthiomalinc (an organic tnvalent antimonial) was not tned 
scnouslj until 1942 when it was used intramuscularly in two cases without 
accessible veins one a fresh case and the other a relapse 

Two other drugs became available in 1942 urea stibamme (iJRAtlMAt UAP(), 
an organic penuvilent snumonitl and M & B 744 or 4 4 dramldlno shllfci/e 
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O^AWUNCTON ^ORO) 1 drug not containing antimonj' both of these for 
intravenous use. 

B QUE3 XOT EEGETVINO ANT OT THESE FOUR MUCS 
Nine cases (seven died, all proved tivo bred, one prored). 

1 Treated quin me, tulphspTTlduK, blood transfusion, ^ed after 3S dajt. 
Prove d P.M. 

i Treated quudne, and anti-djicntenc measurea. Died after 15 days. 
Proved P.hL 

3 Treated Nj^B 5 0-6 gramme. Trvparsamidc 2x15 gr «n im»>« 

Died after 54 dajm. Proved P M 

4 Treated qui nin e, sulphapyndine. Died after 47 days. Proved P.M 

5 Treated tryparatmJde 12 graimnca. Spleen puncture postivc Died 
after 24 days. 

6 Treated trypanamide 12 granunea (opDc ncunoa) Spleen puncture 
positne. Died after 75 dava. 

7 Treated quhnne Spleen puncture positive Died after 24 days. 

8 Treated tryparsamide H grammea vmh no reauJt. Fever subsided 
spontaneously later 160 dan fever 68 days observation. Not proved. 

9 Treated tryparumide 16 grammea vmh no reaaJt. Fever subsided 
later after rnu mp e, Stcroil puncture positive 45 dan fever 45 days cen- 
valesceot ohacrvitiOQ. 

There was htde or ao thmg to suggest that tryparaarmde oerted any effect 
on the course of the 


C. TABTAX EltEnC. 

^ These arc probably best divided mio those receiving only partial com s es 
(«* t 15 grams) those recemng full (25 grams) or even multiple courses, 
and reeejvmg first tartar emetic and later other drugi. 

altar emetic was admi n istered intravenously as for bilhamasis, m a 
ittcngth of 1 gram m 2 c.c. watir dosage 1 1 ' 2, 2, 2, 2) up to 
25 grams injecuaiis akemate days. 


Paromt C«itnm 

N.ropoe-, M fa 

duimt ®°“ "I””” bm died dyw-aoj 

•> '■» "boo- »d d« 

=5 d^n fa'SfC^ Nompo=«. Dirido*,™tmo«. 
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7 Not proved, dmial di*inK»it only T E. HI enxm 12 weelo febrik before 
ttrttr emetic. 5 weeia tftenvnrd* no rel*p»e 

fmn Cotents 

1 Pwtmortem potitivc T E 27* grain*. Temporary improvement half w«) 
through courae liter detenorated. Died 2d diyi after courae 62 diy* in boipitiL 

2 Po*tmoctem potkiTe T E 27* grain* No re*poo»c Died 25 diy* after courae 
07 dayi in hoepitiL 

3 Spleen puncture poalUTe, T.E- 25J gram* Temperature down 5 day* Died 
60 days after course. Q2 days in botpitiL 

4 Poatmortem poaitrvc T E 24 gram* No re»pon*e Died 72 day* after course. 
140 dap m hoapital, 

5 Liter puncture poaiove TE 28 gram* Temperature down 7 day* Died 
48 day* after courae 89 day* m hoapitaL 

6 Poatmortem pomtive T E. 25* gruoa Temperature dovm 7 day* Died 90 
day* after course 131 dap m borpitaL 

7 Spleen puncture poairfre Two courae* T E 20 and 21 gram* Temperature 
down during first courae but apleen did not ahnnlc from 4 F + to IP + tmtil aecodu courae 
AfebnJe 7 fTmnth« and apleen lea* than IF -r 2 months before discharge 

8 Spleen puncture poartrve T E 25 grams Afebrile after five mjectionj Spleen 
ihrank from 4F + to ml. '** mooths observanoo without relapse 

9 Spleen puncture positrre T E 22 grama Gccm) leaponse afebrile apleen 
ahrank frwn 2F + to nil 1 * month* obaerraboo without relapse 

10 Not prm'ed eiinir«i deagnoats T.£ 39* grams (two courses) Afebrile durmg 
s e co nd course 5 week* observatMn witboat relapse 

1 1 Not proved, diagnosit T£ ^ grama Temp era ture down half way 

through course. I * txlmiths obsenttico without relapse. 

12 Not proved ehmctl dkgnoaia. T.E 25 gram* Temperature dropped towards 
end of course 2 months observatKm without rela^ 

Cotar that RtiapstJ ojtJ crara lattr TttaUd eatA Othn Dnq^ 

1 Liver puncture poaitrve T.E 21 * grams Temperature down hslf way through 
course and afebrile 1 month then relapsed. T E 30 gfains Temperature dropmd after 
three mjecnons Relap»e after 3 weeks TJE 20 grams Temperature droppel toward* 
end of courae Rcl*p*e after 3 wteki Al no point (hd the spleen shnnk, but rather 
increased. 

2 Skin rash positive (liter) TX 25 gram* Temperature down after five injection* 
but rose unmediately they ceased. Spleen increased. 

3 Spleen puncture potitrre T E 28* gram* Afebrile 3 week* before relapae 
spleen remained large 

4 Spleen puncture positive TX. 25* g rains No complete reouanoa. Spleen 
remained large 

5 Spleen puncture poaidve T E 32 gram* Remmun 2 werira reUpae. 

6 Spleen puncttiro positive TX. 24* grams Rcmmioo half way througE 
Relapse after 4 weeks Another retnfatiao laatmg 5 week* after pneumouia. 

7 Gland puncture poahive TX- 35* grain*. No rc apua se. 

8 Spleen puncture positive TE 12* grams Afebrile for 1 month. Slight fever 
for a wc^ and then afebrile for 5 weeks before lelapae. Spleen remained large 


Sxpnwiary and Conclusions regarding Cases treated wtih Tartar Emetic 

Out of twenty-teven ctscs treated with tartar emebe, twelve died and aeveo 
recovered without other treatment, but of thcae latter only three had the 
dttgnoau confirmed bj ducovery of the parasite*. In addition, renimiona 
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frotn 5 dxv* to 5 u«k» were product*! m devetj ca*e», tud do tppre 
cuWe rtmmion in mot cues Thu pre* t rt co rery mte of 25 per eeot. (til 
cues) or 11 per cent (rmcroscoptcillj prored) under tmu emetic tmtTarrtf 
whu± u not much better thin the hpites lor \o tm tm ept it lE," ct% 
221 per cent, {all ones) tod 11 pier cent, (nncroscopictll) ptortd) 

Howtrer »orrre cf the cues, aftenrirds cured by other drugs, were pre- 
etimsbhr kept ahve b\ the ortu emetic until other drugs beesme milable, 
and tha ralue of Urtar emetic is can&Tnicd by the 55 per cent, of ta np or ar y 
rtrmsJiOTis pnxJuced hv its use tn noiwcucctsaful 

Tartar ctneuc is nut a pleasant drug it produces cough, chest pain, tod 
great depresTOn, )uit after uqccuon, ao that pitwnts hare often refu sed ti> 
coatuuie it rth it it a eair to damage the reins w ilh it and to produce abscesses 
m the arrn and u is a d efi m te poison ^uh an action ou the heart, for oce case 
died of sudden heart fiflurt within an hour of injectioQ, and others appeared 
to be hastened towards heart failure be u Pathological changes m the deetro- 
vJidiDgraph during the treatmem hare been discussed hr ilAUtiyt arid KJUCtt 

Tartar emetic appears to be raluable in the trotment of k*t« srsr in Ijufis 
md ^*sam (\Usson Bua. l^i, but n« in China or the Sudan (Kik tad 
Sa-n IWO). Eapenence m this sem» reaetnWes the Sudan cases- Tartar 
*heMld ueser be used rf other drugs art aradiblt, but id their ahseoce 
It u perhaps better than oothing 


D A.>TtMO aiSIJ’< T- 

l\ mralem lithium salt of aatunnity 
1 tc ampoule eoutama (Mil gramme anumony ) 

Thu drug was used in a half hearted way uj 1P41 girmj one or two Itgec 
Hons intramuscularly wuh no obnous results. Two cases were nrecesafuOy 
Hated bt rt in IB42. 

1 found m cUnd No w«a«bW TTtns. Treated by Injw 

tntmnuwuhrty on ilmintte d»T* unta 78 te. »m *i»« 
^ b«w«r Mth and rtnlb after -W cx 

puPetOT K»d CflutM, o( urWT •metk <30 .njot). 

JP*”™* ' »r«nio,«V«nrJo»e.Ribl!»ip 15p»»n»>) 
• rt Spto trt rt 5F + bm rtnri SrtS. 

»‘SS: 

^ rt^- 

Th^ trto cw* •oRctt tlai ««lBOTahfte » a oaeful tdjmict vihae intta- 

«wi tatasBTt doaaga Sa neco- 

•arj auA aa 60 to SO c c. girto 4 c c. at a unto on altmialc daja. 
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E. UREA STIBAMINE 

A compoimd of urea with p-aminophcnylstibinic oad, introduced by 
(md apparently roanufactured by) Braiimaciiari lie auggeata two methods 
of dosage for adulta Standard 0*05 gramme, nimg to 0 15 or 0 2 gramme 
intravenously in distilled water, giving injections t^vlce a week unal symptoms 
disappear Intensive Dafly injection 0-05 rising to 0 15 gramme for 7 to 10 
dsys, total dosage 1 5 grammes 

This drug has proved to be the most valuable we have hitherto tried, 
but our dosage has differed from that of BRAirMACliARi Wc have used it 
according to three different schemes — 


(a) Slow dosa^t 

(corresponding roughly with BRAiiAtACHARi 8 standard dosage) 
Injections every 2 to 3 days, starting 0*05 gramme ind gradually rising 
Total 2 0 to 2 5 grammes m 15 to 25 injections in 20 to 50 days 

Eleven cases were treated by this method (all confirmed microscopically) 
The avenge tune for the temperature to come down to normal was Itt) days 
sftd varied between 13 and 35 days Five cases relapsed later 

Reactions Two cases showed a nsc in temperature with the first two 
injections, presumably due to parasite destruction a few complained of tight 
ness m the chert after mjecoon 

Evidently this dosage, while it eventually bnngs down the temperature 
» not sdequrte, as nearly SO per cent of relapses occurred This Is confirmed 
by one esse who did not even respond to the sjjaced Injections but responded 
Without relapse when injections were given daily 


(A) Recommended Coune 

(correspon din g roughly to Brauaiackari s intensive course hut more drug 
given) 

The psuent is given 14 daily injccuons of 0-05, 0 1, 0 16, 0 2, 0*2, etc 
Total 2 5 grammes 

Nmc patients were treated by this method (seven confirmed mlcroscoplcaIl>) 
The svertge time for the tempersture to come down to normal was 5 days 
tod varied between 3 and 8 days No relapses occurred Four of these cases 
showed the reactionary nie of fcmperalurc after tlie first or second injection 
but no other fll-effccts were noted. 

This 15 the recommended treatment for all normal cases but may perhaps 
need modification for cases that have been missed for long periods (See next 
paragraph-) 

(r) Fattil ( am 

Three cases died when under treatment wijh urea ■tii.aminc All these 
had been fli for a conslderible period with tlie disease Iiefore diagnosis and In 
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contmt to e»riy cue* had vcy Urge number* of p*rtntc» pre*coL All mere 
tn*coiic. «id m t Icnr ittte. They died, with *01116 exKcerbttion of tymptomi. 
after the ftrth or •eventh ityecOcm (0-9X0 I I grimnw)- 

It Menu posriblc tiut where there »re Urge nDcobef* of p*r«itef and great 
dehflhy the patioit t coodibon thould be built up by tr*n»futiori» until a loti 
of 60 per cent hacmoglohm u reached and that amall doae* (0-05 gramme) 
ibtnild be fat the fint week. On the other hand, equally decayed or 
anaenuc paaeuta did well on the recommended courac, and theae patient* 
might hare died m any ca»e. 


(d) iatansjot Cowm 

FItc caic* who had rtUp»ed after previou* treatment with urea tubamioc 
(•low dosage) diamidino stilbeot, tartar emetK: or multiple treatmenti were 
suecesxfuUy cured wnh au inter*^ course. Thi* idea was iUggested by the 
improvement m resuha with the rdatiTely Intemire rather than alow course 
and the abtettce of unpiteasant tymptocna. 

The dotage uted ww 0 I 0-2 and 0-3 gramme daily up to 2 7 t^ammes 
ro ten injectiorsa. The temperature aune down in 3 to S daja and them were 
no reUpM Rapid ihnnkage of the aplcen also took place. 


Sawwan ^ C«m xnaui Urte 

1 *ik*n i«ap«e po du r* Oatar) Ttrttfaca after tanpe rary Impiuvonem 
counts fURar«ninK( 6 ngftw) md damMUno stSbeise (770 te«.t. Orreo 30 ym an** 
of uns •nhssune tmber cloikty tUhttm n dwt om U 4l days). T i m vw tuw wtd^ 
•ftn 2t (kys, tMt «t)k*n locMsatd fran 3P -f to 3tF 4- A p«ouUx mh d sr t tap td ec 
Kn fu. H« nkpood 1 «tdr «fter cmralttWn the courw trapentun ririof n^dtr 
■nd ••>eTS ep tttu as occuntof T l^rr, gWen tulbcne (1 10 j ti w mou . so^ 

J X gf c mm e* tod 1 3l emoxoes) tn the ctun* c< the tast 7 twai^ widv lesnswon’ 
improvetneoa totknred by reUpots. PutaOy gbrs an Intenslrt coum of urea >tib wnfa* 
(2 7 fjiuimn m ten ditty injcctloQ*) ranpenturv »«ttled fai 3 days, ai^ «ple«o »hm* 
to 5F + froen bring wett bayond the umbtHcn to»»edt riw R.U ’XTds w«» folkned, 
after • mooth^ intti rri, by ■ Mcaod rireilir coun*. ak the tplecii waa adll 3F -h *od 
he had tbtfal feret afsm. Two nujotfae after tW« tbe tptean was not palpabk, ba had 
BO further tritpae tod hb dcnnal Wafaniasoul (width boea poaWre) Md dried up 
and dwanwared and oegatwe f<» letahmnla 4 mr^Tthe later wtf and fit. 

i. Spiem pondure poarttre Rrispaw efter tec ap or mr y fanpTorttncni* with courw* 
tamr euaatic (fHi» aXy, *jid dlatcdduio atObene (I 15 gi » i i« iK« l-Ol gmTime * and 
1 13 granwo) Qrren 1 15 gnmmea ana attbandna in atventemii Injoctfcew orw ^ 
d*y» Ha few did not eWDe down until Um of iWi etairte asd ba iriijwed afur • 
fortnight Later cured with 

S Obad T wnrnTT t yeiaufra, Ttriapaca after tampoeary lnipeo*rtnatnt wWi eoura** 
^ tarta r etewoc (35j griiniL dlamJdLno atObena (WO m). Gtren uita itibwiiDa 5^ 
gtinimea in 20 bi)*. Hvn a ewer 45 days. Tetoperatora did not i-raiie down UDtfl aftae J* 
dty^ Om cnomh titer no rctapM apteen had ahronk from Wall betow tba gmMTfcPt w 
IF + Two iru»ih» later Tary well, an t^^iaa. 

4 Gland Dunctuta poakiw No respooaa tn wnbeot (930 mg-i. Glvd 

w stfbawdtw 1-08 granewa to twenty two |r|>tctlocw ow 53 daw Tampatatura cam* 
down half war throu^ couna. fio rriapoc Id 8 rprm. 1 ,. 

3 Qfcnd puncture pcwrtiw Gfren maa atOwdna 2 5 gttmwa to 14 (My 
twna. Very aerarriy ffl wnh epritirii, bflaterri otftk ns^rfl. , (lO per eeat Hb) 
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j>«dmg litret of Wood trtrafuivjo, and abo bed aorea Tempeniturc <kmTi bv end of 
courae ^leen ahnmk to nil from 3F + 3 week* later developed dennal lelahmtnoid 

(poartivc acrmpiDg) with lome fever Wai given a tecond inteim>-e couroe of urea itibandne 
(2 7 grommet m riioe dally inJectjoni of 0 3 gnonme) Fever may have been due to large 
abtc^ m tbrgb. No reltpte after 6 mootfaa. 

6 Spleen puncture positive. Given urea atibamine 2*65 gi M n m i>« fourteen daily 
mjections Temperature down after third injection. Spleen tbrank from IF + to 
ni No rclapte in montbt, 

7 ^leen puncture potitiTe. Diamidlno atflbeoe 1 25 grammet rdanae after 3 
weeks Intensive urea atibamine (2 7 g r tmin ca sixteen daily iiyectiooi) Afebrile after 
5 days Spleen shrank from 2F to tdL No relapse In 5} months 

8 Spleen ptmeture poaitrrc. Dtarmdlno atiOiene l-OS giamm es relapse after 3 
vreeks Urea ttmamioe 3-^ gr amm*** apresd over 42 days temperature do%m half way 
through course and tpleen down from 4F + to just palpable. 3 weeks later dermal 
leuhmanoid (potithe sera p in g) 6 weeks later cplcm Increased gradually to 5F +, and 
a very slight evening pyre xu of leas than 99 developed. I ntensi TB urea ttibamme (2 3 
giamm e s eight daily Ic^jectiocts) caused the aplcen to ahnnk to nil and also the rash to 
dry up and become negstire. No relapse in 4 months. 

9 Gland puncture positive. Urea stibantine 24)5 giatmu ea 18 daily m}ectiaas 
Reactive high fever after two injecdons temperature down after ten. 1 week after com- 
pletiofi of course (2 weeks afebrile) rebpae. Given darnJdino stilbene (1 21 grammes) 
response with fdirile produedon of dermal leisfamanoich but relusc after a mond^ Inten- 
aive urea adbamine (2 7 gramm es ten daily ipjecnons) brought temperature to noonal 
after 4 days ind sydeen fromflF + to IF + m less than 4 weeks No relapse in 6 mrip th ^ 

10 Soleen p un ct u r e positive Urea atibamine 3'05 grammes 18 tufccGons in 29 
days (dally trdection last 9 days) Temperature dropped when treaenttu was toteimSed, 
Spleen shronic from 2F + to nil. Dev el op ed drimsl leuhmanoid (poutive scnping) 
6 weeks after couraa wfakh faded and beenne negative in 1 meiitii. No reiapae in 8 
mootba. 

1 1 Skin senpurg (later) poaltrre Urea atibamine 2 55 gr amm e s in fo ur te en daily 
iHjecttom Reactive peaks of fever after first three injections temperature down to 
Dortnal after stx Demtal lehhmanold developed 2 to 3 weeks after co or »e with positive 
skin scraping. Rash faded and became n egati re m 1 month. No relapse after 7| months 

12 Gland puncture positiTo, RemWon and relapse with damJdino sdlbene I 25 
gr amm es Urea sdbamme 2 15 grammes 18 if^)ectjans in 43 tkys Temperature normal 
after 20 dsyi two febrile reactioos later with appearance of dermal leiihminoid on face 
and then on body (skin scrapin g p ositive) Afebrile for 14 daya then relapse Steady 
increase of spleen from 3F 4- to 5F + Intenaire urea stihamine (2 7 grammes ten daily 
injecuens) temperature down m 4 days spleen to IF + In 10 days In 2 months rash 
atrophied and n ega tiv e No relapse In 6 months 

13 Spleen puncture p os ltirc Urea atibamine 2-5 graminei m fo urt e en daily mice 
tions Reactive b yo e rpy re x U second iWeeuen afebrile after four Spleen IF + dis- 
appeared by end of course Slight rash lasting 14 days developed 7 c&ys after course 
No reispse in 8 months 

U Spleen puncture posidre Urea atibamine 2'5 g romn -t es in fourteen daily infec 
docs Reactive peak of fever after first Injecrioo Afebrile after 5 days Spleen IP + 
to nil by end of course No reUp« in 8J months 

15 CUnd puncture positive Urea stilsunine 2 5 gr amm es In 14 daily injections 
Reactive peak of fever after first injection Afebrile after 5 days Spleen 3F -f to nil 
by end of course. No jeUpae in 8 mocibs 

16 ^leen puncture positive Urra atlbamina 2*5 grammes in 14 daily injections 

Initial reaction afebrile after 3 days Spleen OF + to IF + by end of course NoroUmc 

after 8i months 

17 Gland puncture positive Lrea shfnmfne 2 45 grammes in ID daily injrctiocs 

Afebrile after 14 days Spleen IF + lo nil by end of course, Hllght fever at end <*f 

course for 2 days with appearance of dermal lehhmanoid which faded in 0 week* Vf 
relapse after 8i moniha 
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Ifi. Spins puncture po iL Te Vim itibcDiiDe - 10 gtigmc* In 17 injection* ki 
d*y* Afebrile ■fret 13 dap*. Spleen rem rin e U Uiie, 3F + by end of coutie, but 
d aj ppeicd m th« next - mmda. No relap«e In 6 nxndii 

19 Gknd ponctun p odU re VJm nibsmine 3 10 tf r tmn x* in IS kij«cuon» in 91 
dxyx. Afebrile •fttr 14 day*. Spleen 5F + to nlL No relapM in 10 mon ^ 

20 Kot pr o t tJ ndcraaco^caliy Um enfanute 2 5 t rtai Det In 14 drily tnjec 
tkms Afebrile after 5 dera. Bpken 4P + to nlL No trltpee in 6 montbe. 

31 Not pw e d nderoec n piexDy Um 3-€ gf i um o in t««bre drily 

loj ectfacn- ^OR trean ne n t eptexxb fertr. amrmU 17 pet cent, neceanmint tmo^ 
fiaWi, Spleen CF + Tempentme down u 8 deya. Spleen IP + at and cf oenm 
1 mocdi later Hb 60 per cent, and cplten not palpeblc. No i dip ** in 0 moni be, 

22. Poetmoetan poritica Died of d|aejujuy after 1 10 giau m ea um atibafnine 
\et7 Uix* number of lenbmanU. 

23 Gknd puncture poaitire. S mamba undkcnoaed. AxiMinU and fenenl 
oedema, Hb 40 per cen;. two blood tnoafuakma aikl 1 2b jiaiiMUM am atibatsina. Died 
of poaumotna. Very kiB* msnber of Wi a hm arda. 

34 Sclean punctezre poaMre Um adbandna 0-9 gran u B t l^aa o ^l obfa drepped 
<Tricidy to iS per c ent. DM partly of bcfmu trantfufion could ba ft i m . L^ifa 

number of ieitbmttaa. 


r 4 4 bLuasiKO tmsEitt oit u. a b. 744. 

Thi* drug wit introdaced by Prof WAjuUNcntnt Yean (Lootn md 
\oux, 1939) iftd foood to b« trypuxoadal lod also of nlue in IfKfian kils* 
uar (AuiXa and \oiiCE, 1939). Kae and Saji (1940) rvported firotinblj 
OB n m Sudan kaU-txar obuised tmiDeiliite nnptoT tm ect in twenty 

four out of tweruy-eigbi casea, but wee only able to foDow up four cases fe 
4 moQtfas these dtd oot relapse. Tbesr total doage Tailed from 7SQ mg. to 4-9 
grammes, and they were treodiag towards a reUtmly lotcume course of 100 rtig 
daily for IS daya, followed by a armllar coterse after a wedi a interval total 
doaage, 3 graromes, or about W mg. per kg They do not specifically menoon 
trlapses, but recount exacerbatwos of feror on commencliig new course*. 
Amongst compGcitions they had s yncopal attacks with com* (twice) and also 
brothlesanesa, gid^nesa, Tid roouting 

The drug ts not very soluble btrt 10 mg fwn be djasolred m 1 c.c. of £*- 
oiled water It is given intrareDoualT 

Rtjmlis — Fourteen cases were treated with tlm drug No absolutely 
definite scheme of dosage wta used but about 1 to 1 3 gramme* in twelve 
injeOKto* ■pread over 14 to 30 daya. Of the fourteen seren wer e cured 
(three of these had End prenoui tartar cnictic treatment), one of these relap®Qg 
once and needing a second course. Courses of treatment in *DCcc«fal cases 
^*tied beiwcen 1-07 grammes m twelve days and 1 18 grammes In 29 dar* 
to the only intensm coune used. 2 5 g r a m ny m 14 da^ 

^ case* not cured, Kvcral courses w er e tned 00 some and 

there were in aD eleren relapses and twice no response to the drug Respanse 
to darnirfin o stilbaie u tlowcr than to urea stibamine, the temperature liecom- 
iiy nortnal between 2 and 32 days after atiiting treatment, with an tretago of 
12^ days. 
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The relatively imauccotful rcaults mth this drug are m all probability 
due to inadequate doetge and inadequate mtenarty of thcrapj The rcaaona 
for tha arc mechanical, m that diamidmo atilbene is not veiy soluble, 100 mg 
in 10 C.C- and that aiutablc synngea holding more than 10 c.c- are difficult 
to obtam medical, in that the drug has some unpleasant effects, which are 
set out In detail in the next paragraph The only case treated intensivelv with 
a course of 50 mg, 100 mg 150 mg and 200 mg daily to 2 5 grammes, recovered 
without relapse, and it is hoped to try this type of course further if a new 
epidemic occurs 

Toxicity — Unpleasant sensations of aghtness in the chest, of fire pouring 
through the veins or of great depression occurred m about one-third of the 
enti ty. Vomiting only occurred once. It has already been mentioned that the 
drug was suspected, probably without justihcation, of causing dental trouble. 
In one case collapse occurred which was found on careful mvcstigstion to be 
due to an extreme drop in blood pressure (110/75 to 60/0) associated with a 
very slow pulse, and relieved b) adr«ialine Use of the drug had to be abandoned 
These do not sound very serious, but contrasted with the apparent mnocuoua- 
ness of urea stibtmme they do not encourage use of the drug m senousl) ill 
panents. 

Summary of Camt trtctrd b\ DtaimJato StQbtm 

1 SUn senping posmve (later) Relapse after tartar emetK 26 grama 

(а) Diniudim stilbene 970 mg in a i xieeo daiJr m)ect)oris afebi^ after S da^ 
No resctiocf Spleen umhered Relapsed Id days ai^ ccTurse. Relapsed aftn 
course urea ■dbaauoc. 

(i) Diaxmduw ttHbeoe 1 10 gr amm es m twelre uu^ctwoa m 33 days Exacer 
batiOD at first with expsnxion of ipleeti. Temperature down after 2-1 days Spleen 
shrank from SI- + to IF — by encf of course Relapsed -15 days after course Spleen 
up to 5F + 

(c) Dkmidino atilbene I 3>-l grartUDea in thirt een m j e cti oan m 15 days Tetopert- 
mre down m -1 da>-a. Spleen -IF +• Relapsed 43 da^ after course Spleen 7F + 

(d) Ehanudmo itilbcne 1 31 g r amm es m fourteen nyectiona In -13 days 
intemuttent fever throtufii and after course Spleen remained huge well beyond 
umbiljcua Later cured bv inteoaive utca-atibamme 

2 Spleen puncture potmve Relapse after tartar emetic, 28 1 grams 

(o) EhamidiDO atilbeno 660 mg. m twelve ayectKms m 15 days \ cry ill with 
oedena and spleen beyond umbilicus (7F +) Temperature normal after 10 days 
spleen 5F + Relapse after 5 days so treatment recommenced. 

(б) Dianudmo atilbene 1 17 grammea m thirteen mjecnona m 30 days Tempers 
ture normal in 9 days Spleen very painful at first, dtjwn to 3F + at cfid of course 
Oedema of feet also daappeared. Dermal leWnnanoad (postere) appeared during 
course 4 numtha later the skm rash, after dertlopmg an amaamg verrucosity had 
dropped off spleen still 3F + no relapse 

3 Spleen puncture posrtiTe Relaps* after tartar emetic 25* gmni Dianudmo 
stflbene I 20 gimnmei id thirteen daily ejections temperature down m II days. Spleen 
shrank from 8F + to 5F + oedema of the feet disappeared. 2 nvinthi larer spleen 
IF — No relapse m 3 months. 

4 Spleen puncture poaldre Relapse after tartar emetic, 25 grams 

(a) D«nudmo atilbene 990 mg m fifteen daily injections temperature to normal 
m 10 days Spleen OF - down to 3F J- by end of course. Relapse after 33 days 
bplcen enomious 8F + 
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Afehrik *pfe« IF + «mtr 
t43C, vrB.C.3^Q0 

1-1 4 «. No fcTcr to dayu. S«rt to a»Tifc»«nt e*ty 
•'4 4.42. Radmmtd »ith fcrrf to 102 F «nd rpken bdo* ^F 

30 4 4^10 23.5 42. Direodfaw ttilbCT* I 13 znnnne*^ Ayj'ccd^ IS^ 
fia.42. SrI«n3F+ Brtr 2F ->- 

6 7 42. Rtlap*e,tpWneF -t- ^ . , . , 

2UJ42 to 23.9 41 Lre* nfl^rmr* 2 IS framae*- lfiJ42 «pjt«aul, d erm a] 

IcatjrarBaoJ. 

2.10 42 . Loik ferrr t^am. 

15 H 42 to f* 1 1 42 i\nth»anuIiT* M «• 22.10 42 tfcbriJe, 1 1 1 42 •pk«i IF — 

1. 1 43 irktn IF - W3-C 5.800 

20 4 43 ftpton not (MJpabk >nd fit. 6 numb* m nhoat reupoe. 


B, CIUTOU4 OF CCBl. 

Fner — 'Thii u the coon ofavicm* and nnporUM- No tuetch of the imag' 
inition amid «*v tbai * piotnt «f 1 » cored imtd hu ferer ccajcd. Bat the par* 
graph <Mi rtlap»« ibowi that t fmoimum afebrile penod, after c fawng treat 
mcot, <Jl 2 to 3 roemthi ts oeceiaaTy before core can be awtoned. 

General Conditio *. — Thu t» of conndenble cahie. If a patient g»iu 
weight rarptdlr and loolu adl and feel* well, be U ko lilttlT to relapae than 
one who m tprtc of apparem cure “ hang* 6fe. 

Spleen —I oIcM tbge u a de£cate redoettoo in aue of the aplees (ftmng 
the course, follcm-ed br progrtaarve dmnmmon aftenrird*, if ftxD palpable, 
relaptc mat be conhdemh- expected. \a alreadT mesboeed, odIf two case* 
•bowed eftlafgeteteot ewre than IF - oo doeharge. 

Blood Ctnmi — the white blood cotmt tmproTf* wrdi treatment, 
•radr of the figitns m tn earlier acttion ahowa that thn u cot ndden 
and drifflattc. The white count on] ft* t*kfn under tnrular condibons each 
tunc >xnes irregularly and in \fncaot never reaAe* tbc figure* regarded a* 
rttndard foe European* \n unproved white ayont la, therefore, merelv a 
confimmicm that the caae has unproved. Cunouily enough the baemoglotnn 
and R.B C are of mere ^atne in foDowuig the progno»u of the caae If thc*e 
do not nse to adequate figure* (70 pet cent. Hb and 4/)00,000 R.B-C.) it t* 
po**ibIe that the infection u latent a^ a relapae la poatible. 

Parasjlet — Dtsappearance of the parasite* from the tames a a Dccesaary 
'ondioon to be tatuhed before cure la protiounced. But m most e*ri> one* 
parante* are *cmh and difficult to find anyhow and aoon dmppeir oo treat 
mcDt When dertnaJ lathmanoids appear it u necesaary to eniure that »bn 
tcrapmg* are negative before discharge for the piratite* appear to petim here 
kiowr than tliewhcrt 

Stt*mutry 

\* cnicna of cure, there oitm have been no fc\cr for 3 rocaith*. the 
paUeut tnujt be well and fit and banc gamed wemht, ht» apleen must have 
ahrunk to not rtioTe than IF •— and ha blood count have Improved, wHW 
parasite* should not be denKwiitrable anywhere 
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VII SoMltART 

\n account li given of 60 of kala azar admitted to a military ho«pital 
m East Afnca The epidemiology clinical features, complications, and post- 
mortem findings are described- The treatment and entena of cure arc discussed, 
and the success of urea stibairune in adequate dosage is cmp h as i xcd- 
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CUTANEOUS LEISHMANIASIS IN NIGERIA 
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R N HALL >LR.CA UB.CJP 
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Nigena la included in the geognphical dutribution of cuUneoia Iciah 
T TuniaMi by Craio and Faobt (1937) and Manson-Bah» (1940) but for many 
years there haa been considerable local doubt la to its existence 

Smith (1932) mentions that positive hndmgi have been reported occasion- 
ally in Northern Nigeria though in a later publication (1939) he states that the 
disease has not yet been proved to occur in Nigeria On the other hand 
McCuLLoai (19^) asserts that cutaneous lashniamasis is definitely estabhabed 
in Northern Nigeria and that sections are the only safe method of diagnosis. 
It la to be regretted that he does not mention the number of cases proved by 
finding the parasite aa this is the only reference we have been able to find con 
firming its occurrence in this country 

The Annual Reports of the hledteal and Health Semees of Ntgena for the 
years 1924 to 1941 record 131 cases of cutaneous leishmaniasis ond fire cases 

• The sutbois sre indebted to the DiamoR of Midi cal SiavicD Nicena. for per 
mistioii to ptiblah and to Mr J F KKiniir Ijahontory Superintendent for the photo- 
m kjo g rsp hs 
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of kib tnr but there i* no mentioQ of poctire Ubontotj finding during tha 
penod tnd it is nfc to usume that in the majonty the dugnoo wa aoldj oo 
dirucil gnmnds. 

McCtnxocii (1*00) «at m charge of the pathological laboratory at Kadona, 
Northern Nigeria, during 1929 but hu report contains no r eferen ce to 
cutaneoos l aih nant as i s, nor do tboae of his prrfcceaaora and tucccaaora. Thu 
laboratory served tbe '^bole of tbe Korthem Pnjvincea for many ycara. 

One of us (R- N H ) had ohserred dinically raspiooua at SokoUi, 
Northern Nigeria, m 1930 but was unable to confirm the d»« g T w^ nnero- 
scopicaliy Further attemptBOTcr a number of veara at Kano vere iIm anaucceaa- 
fol but in 1942 leohmania srere found in tmean from a cutan e o ua sore by the 
African Technical Aanstani at tbe City Hospital Mr 8 Elso Fourteen eaiei 
mere dagnoaed microscopKallj- during that year but tbe record of them was 
unfornnutclT lost and it trai dedded to send smears from ttibsequcnt c ases to 
the Medical Research Inaurute for confinnation Tha was done and up to 
the time of tenting ten confirmed cases hare been seen at Kano during 1913, 


Cabs, 

“i* Mwadi m Krencli Kicrr Cofcwy rtpwttd 

ukers on <m let mtnch h* «ld bad cuunntced n neaJl bob a eoo^ 

N-^ 1M« i. K,™. bul 

Tfipobtsmui Artb tnak hnnf Is Kan© %h© imi pajwlo and nken m 

*" Nonbom Nlgerk mhoe h« nriiht brra 
^ H«h«d irwlc^alc«t»©nthefet..rf3na«ll^ dumto. 

for — \n 4f r«n fena fe from Solwo. Northern Nitmi, who bad bean fa Ksao 

mere *** “d aanerout fBatfoem baoIH 

m ere m the imean o mafl a, lekhmams The & 

*g*«°pt**d m ttrttnwxB teutnsnfaah 


Sr in * nstfaw of Kano who had saijla lenons on the am. 

AlncM mala oatrre of Rm© whh m mdoknt uker of tba le*. 

*** *' "'Hi the textbook dacnodm of 

O^ ^ eod thej tetpcKfcd ^ uextmeot erith txmr emedT The 
f^d m ttein,^ by Leuhpun . .am typlcd aSLmlm^ 

>1“ fnge m we md wooxted wrth tha .peoex 

Tberpeew 

f ^ !»•■<»» 150 naa to the dotth- 

OfBoet d».x Dr D Vekoix, m . pervmel ow 
ht Somheni ^i**^*^*^^ ka hmwiw a U not upoHmnoo m ha datnet. 

P'N snd r to* iV* boundaries are apprmdmately 4 to 
*' t-, cutaneous lebhmanmia has not yet been prored to 
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occur though many suspiaoui lesions ha\e been cammed 2 t the Medical 
Research Institute oter a number of years It is interesting to note that in the 
French Cameroons twenty cases were confarmed in 1935 and 1936 b> Htavi 
(1937) He states that thev occurred in the southern part of the tcmtory which 
adjoins the eastern boundaiy of Southern I\igcna 

His observations should stimulate funher search for the parasite in our 
Southern Provmccs. 

SlADlARl 

The occurrence of cutaneous leiahmaiuasis in Nigeria is noted. Ten cases 
affecting both Africans and Europeans were confirmed b^ finding the parasite 
Eight occurred in the northern part of the temtorv and two came from Maradi 
m French Niger Colonv 
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ABDOMINAL PAIN IN THE DUGNOSIS OF EARLY 
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Cole, Cosohove and Robinsos (1942) have recorded a very mtcrestmg 
senes of cases of kiU ozar m a battahon of the King s African RiBes. In their 
report they state since all were under medical care from the outset a 

more accurate picture of the disease can be obtained than tvould be possible 
from the study of sporadic cases entering ctvil hospitals Thu is very true 
for unless a number of cases can be under observation from the very beginning 
of their tUness and later foUoired up over a long period (which u not possible 
in cml hospital pracace as a rule — especially the fbllowing up part), 
certain mconsiitenaes m the usual descnption of kala-azar are bound 
to be mused What particularly interests me is the report of abdominal pain 
in fourteen cases of the senes Cole and his fellow woiters quote, fi\*e 

of them vomiting The literature I have searched so far (including among 
other works the lltb edition of Mansont Tropical Diseases (1940) and even 
N^riERS Kola Asar (1927) has contained no reference to this interesting 
and to my mmd diagnostic, symptom of early or insidious kals azar — especially 
in known endemic areas, such is the Distnct wbercin I have been resident 
for many years. I may say that this early symptom has been the oajy evidence 
of what has later turn^ out to be definite kala-azar m some hundreds of cases 
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la mr expcrtaice over the pwt J7 ran, dimas whjcb penwl tcaoe 7^0 odd 
C 3 «» of tire daew tn aH rti ttJEc*, bave betn through the fourteen tea mate 
boapitah uiider me rnperrmotu Coodmon* and fa^tre* for obaenaaao of 
ca*a frtrtn the ooaet, w trtD w a kmg foDow-op are ideal m tha tea-garden 
type of practice. Tire local cooke populMOoa of apprtmznatrfy 25,<XO-- cotfl 
Tcrj recent year* — 1» been aetiled for quite a few gcDcratioru (m the exte 
of mext famiSe*) and beanac of llaa no <fifficuhic» ^rhaterer are erpenenetd 
m tExong aoT case and tta hiftory TTietefore, obaerratioQ of tlm aymptom 
of abdonunal pam (now localhr a ccept ed from my own e t pcnctice aa a defioitely 
earlr one ra aotne caiea) h» been far from apotadic ” or casuaU It a oor 
enSy rtcogmred by my nottairt* and, when noted, the panent u acconCugiT 
put on the “ ampected ” or “ obsemtion " lut, and, with verr ore e rce ptmoJ 
about 6 to 9 treeia later other rocrc caifle teoagmied ogna or amiptom* oaualh' 
appear AUhoogh aerera] enrea of kab aaar paaa through \ssam or Calcutu 
citil hospTtali ihu avtnptom bu not, to my knowledge been r ep or ted, and 
lioubtlcaa for the reuom menuoaed bv Cole and hH coQeagnca quoted abore. 
It certnoly u teen lq the local bofpitab — tn about 2 per cent, of the total 
number of kila-aj*r caM*— and perhapa the following general account may 
prore of intercat — 

\ TteuAi. CAia Hutoar 

On idirmaion the patient usuiJh complaisa of paan a the abdomen — 
c ln efty epigtatnc. pjtn evrv aertre aometitnea. May or mat not be accotn 
pamed by rotmtmg or natuea. ^ omsmg mav be onlr or f requent 

during t^ day There is tmoDy a p*ai hialorr of this abdonimal pain, with 
dianboea and indigettion. durutg attendance at the out pau e oi a clinic aocre 
weekf or months prrnously Patreot rc tur ia owing to incrtaae m pam. Diir 
thoea ttin present. Imhgettwn In the with a vo m iting histwy 

as weQ it ts usually after food and the pfuem f* ihmneT owing to the iniKPty 
to take much ocunshmem without Tonntisg In bsd cases the fear of roimting 
c au s es anomia. There is often no ether complaint i>isn the assooated diarrhoea 
or indigmiotiL, and there are no physical signs of tnr sort to guide one at this 
In some cases the appetite u good, but if vocmiog persists as wcQ 
as the pam it is kwt as yusi stated. The tongue is utuaHv very clean. The psiQ 
rt spaanxxSc. bi night as well ta hr dav but chiefly after meals, and lasts from 
a few seconds to scrcial hours at tunca. No mnU penstalsu or reflex spasmodic 
hmips art seen or fdt m the epigastmoo. Pressure on palpanon increases 
pam. PalUame drug treatment and eren jaatnc lavage are of little avail- If 
one a merpenniced the case is rcry Gk^ to be labelled “ idiopathic gastntis " 
or gtstialgia of unknown ongm,” etc. Dugnotis ts rfiflioitt and is petfoece 
by careful chmcal obserraaon, as, apart from tins and tctt naoor laboiwloor 
facilities, do \ ray or postmortem fariBOr* exist m tea estate practice. 

An tldehrde or Chopra s test may hare been ucga tl Tc when the patieot 
was first admmed from ite om-patienta department- No aplctuc puncture u 
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potaible ts no enlargement of thii organ or of the liver la present A moderate 
Icucopcma may or may not be present- The progress of such a case la of three 
different kmda vta (a) The patient may die before a correct diagnosis is 
made owing to exhaustion and emaciation due to inability to eat on account 
of persistent pain- (6) The pain may spontaneously disappear after a week 
or so of paUiative treatment but not becauu of rt, and the patient is discharged 
“ cured of his gastralgia, ’ etc, only to return some vrtekB or a few months 
later and may be diagnosed the second time, (e) From cipencnced practice 
anu kala aaar mjections of pentavalent antimony arc given as a therapeutic 
test, and the pain diaappcan speedily — usually after the third injection A 
presumptive diagnosis of axar is then made and a full course of treatment 
gtven It has been observed that an aldehyde test definitely negative on admts 
Sion becomes definitely positive a week or lO days later This of course depends 
on the duration of the prodromal stage pnor to hospitahaation When a proper 
aldehyde or Chopra test is obtained the diagnosis is then simplified and all is 
plain sailing But with no such entenoo, and other drug treatment bemg 
unavailing there remams but the therapeutic test which should be done early 
So often have such cases occurred that nowadays it is a routine m ray distnct 
for all vi^e gastralgia or gastntia cases to receive this empmeaJ anti 
kala am treatment, and the upshot la, as stated above (with rare exceptions) a 
therapeutic early dugnoais One further point of interest, m endenuc areas at 
tn^ rate, ta the fact that so many of the pattents are members of a family others 
of which have, very often, well -established signs of kala am or they have 
rdatives who are defimtdy known to have had the disesse As this knowledge 
would naturally arouse suspiaons earlyand greatly aid the diagnosis in such cases 
with atypical onset histones (of merely abdorrunaj pain and some diarrhoea) 
the family history should never be completed without enquinng if kala gyar 
has affected any member Especially should this not be omitted when it is 
non a well-established fact that family infection with the disease is very common 
m Assam and other kala tear areas. 

Cole and his colleagues on page 30 of iheir report, give a deacnption of 
the duucal appearance of their cases which » idenucal with the Assam 
picture m all respects or " true to type. This is now the general descnption 
to be found m most textbooks of tropical medicine, and my own observations 
m the same connection have been published in detail elsewhere (Burke, 1943) 
and completely agree with the three authors just menuoned The pomt of 
difference between their report and mine fiea in thar descnption of the fourteen 
cases of abdominal pain in the senes This symptom and the vomiting were 
not, however the only ones — but were pert of the whole duucal picture where 
the onset, m each case (of this senea of fourteen) was typical, with accompany- 
ing high fever etc. It was the mcmion of abdominal psln in the series which 
fim caught my eye and stimulated me to record my series of cases having the 
same symptom but from sn entirely different viewpoint .of symptomatic signi- 
ficance which It u hoped will prove of Interest In passing one notes that, 
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u regard) t t eitm eot and choict of drug*, Cou and hi* coDcagiies teem to 
have been fioguluiy anfortunatc. The exhaosUon of all Bayer tuppbe* erf 
neo-ftlbotan, soluitibaaan, to vidcly favoured pre War ha* been a great 
blcnr to all engaged in anti kala-azar nork. I have bad to rcaort to the leu 
favoured urea ttibamme neo-«tibene. or atibQrca. In my Dotea on kila tzar 
pnbBthed recendv kic. au, I made an appeal for a Bmuh “ foolproof ” equiva 
lent of the German nen-ttibotan — the beat drug I had ever naed before the 
War Recent tample* of the Glaxo Laboratone* product ttibatm prormae 
to be the (Bntuh) tnfxrer to my plea. It u a pentavalcnt anumonv toIotioQ, 
and capable of eitbcr tntramotcular or mtiaveooua admmatfauoo- The 
ma k er * claim ihia cubnance to be a* acme and a* firte from tcrucrty a* the 
German product I hope to be able to endorM thc*e dann* after the penonal 
mal of ttibitin (at present proccedmg) u completed. 

The foUcTBing cate note* will, I think, tuffice to iHuitrate the tlpdficance 
of the cailr rrmptom of abdominal in arr — 


Ca tt . — SkhkmjM — CooGe pH 12. 

Had •mrt cpietnrK ptm m Norember 1942 AiwkWmI cw^s«>mi» cflnjc for 
•cane dan and »a» dadursed Renirord ot> l-ih Jamary 1943 bemae of cf 

pip yfa da rrfaoe* Xdtxtimd m boapral as d knn under obaarradon. Rnxdse aidchyde 
* ” **** ne^ttr* oq a chmwio o There %a» »etm T Tara um food afah 

«a»omJdanboea tt»d cear^Umt isdifcstMn and frrat %«*ln«a. The nilient hsd 
b»^ «ay liBB um \attahB 1942 App«fa good tai twfur cfcan. butp«*m 
entd to **i Noalto^ foand « eairful My Mbtani. war 

w tned KOT>. paffiatrre tnarmest »idi so torrew 1 adriud a further blood tm 
n daya a fter adsnaCTL Tha cane C>>opra*» tm m* -h asd the aWebyde J- + wrmy 
c^u l> crapdw H«*erTr urea anbanaioe «at ordered fordnrhh b view of the 
^ rrpemd VfW the dnrd Bdeawn of 0 15 rnmne the aeren pma 

e^edand aba the namtffit Wcakso- ««*. ho^ rear «tiiase arb no aolkb 
ivQiwd ^ peoymaM The duntoea bad c«a*ed. On 2Stfa Jmuary 190 

t Uu«iJuu» There »t» oo m n jj cr an pe dmnglmi the iHneaa. 

rnt-nur* no temporarily »rthbeW o* Ota to the hrceidM^ On lit FehiuaiT- 

wuj cay* after nlni>WMn d/ipooea ocoined and the patient died a fe» ndnuwa hter 

s^cc doa not permn of tbe iramfiog hm of Mfitr cue «Ucli ended 
n^ hipjBhr Indeed, it u tarfly neceuu, u the hatotj u lo cmiUr With 
‘y“Pl“MologT of keU-iar Mixuo, Bua (1BI2) uT» an 

page 1&4 of the bte« ediucm of hi* textbook 

The onset of the dtseue mry be etiher gradual or sudden. In the former 
II cannot be dngnoaed at aU oa clmtcal ground* etc. 
u carefnl obtervatioii 1 bcGerc I am m a position to state defi- 

arte^that the recogniuon of the tigniScanct of the symptom di*cu**ed (ereo 
ough I may *060 only m 2 or 3 per ceoL of cases) provide* a due to the 
on <±m<a] ground* " of those gradual (or earfy) ct*e* referred 
f. , ^ dearly appreoated that it u not ray cUan 

«• «gn of kab alarm all case*. There 

rain it tent c case* of kala-uir which give no history of abdominal 

o my mmd the symptom, a* I have described rt, of abdotnlnil 



EDirUND BtJKEE. 


U5 


pim, »oine diarrhoea and a luipiaou* family history all justify — m the absence 
of proof of any tort to the contrar) — a diagnosis of early or insidious kala-azar 
capeaally in definitely epidemic or endemic areas. It should be known and 
home m mmd by all workers m such areas and I consider that the symptom 
occurs often enough to w arrant its mclusion in the future in the ordinary text- 
books of tropical medicine among the lesser known early symptoms of the 
disease. ' 

To conclude, it may be observed that a reference to the mtestinal or gastne 
pathology of kala atar would suggest that the cause of this abdominal pain 
It no doubt due to excessive congesoon or even actual blocking of the cap3- 
lanes of the gastne mucosa with leishmania. In cerebral malana the capDlanes 
become blocked with resultant imtition of the brain and severe headache, 
and the same occurs m cerebral human trypanosomiasis, so the kala-axar 
analogy of the cause of gastne pam is surely not unreasonable. Finally there 
IS a similar explanation, m my opimon, for the severe backache which I have 
often observed m cases of malarial nephntia which to common!) affects children 
m this Distnct of Mangaldai and cUewhere m Assam- It would be gr ati fying 
to have aomc other colleague s corrohorabon of my obscrvatiotis m connection 
with this mterestmg symptom of early abdominal pain. 

SUMUSBT 

1 Abdominal pam is often diagnostic of early kal;i| azar 
2. This symptom, in my expenence, occurs m endemic areas m 2 or 3 
per cent, of all kali arar casea, and thia is often enough m my opinion, to 
ivarrant its addition m future to the general description of the earfy symptoms 
in text bodu 

3 A family history must aixrays be raki»n and is of great value in certam 
cases, for amvmg at a correct and early dagnosn, even with negative laboratory 
findmgt, 

4 Stibatin, a new Bnush product of pcntavalcnt antimony m solution 
promises to equal former Bayer kala-azar remedic*. 
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AN UNUSUAL CASE OE KALA-AZAR SUCCESSFULLY TREATED 
WITH STILBAMIDINE 

BT 
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Corporal S P aged 25 of the Greek Army was admitted to hospital 
on 28th July 1942, with a three months history of lassitude, fever and loss 
of weight. 

He was bom on the Greek uland of Ikana. In 19^ he left his home for 
Samos, to carry out bis compulsory tnihtaiy training 1940 found him in 
Thrace, from whence he went to Albania, serving in the Greco-Italitn War 
In June, 1941 he returned to Ikana. He left as a fugitive in early September, 
1941 It 18 reasonably certain, therefore, that infection occurred m Ikana. 

On admmjoju 'TTun emacuted, dark young man with hollow cheeks, 
dry hair recedmg on his forehead, protuberant abdomen He was pale but 
cheerful Weight 114 lb Unne NjLD Teeth, throat, and tongue shoived 
no abnormality No enlarged glands were palpable in the axillae, groins or 
neck. The cardiovascular and central nervous systems showed no abnonrudity 
A pleural rub was beard at the ngbt base postcnorly No free fluid was detect^ 
in the abdominal cavity The spleen was not palpable. The bver was palpable 
3 mches below the nght costal margin. The edge was hard but not tender 
Temperature, 100® F pulse + respirabont normal 

Ten days later there was no chmcal change, except that there seemed 
to be irregulai' consobdiuon of the nght base, A 4 hourly temperature, pulse 
and respiration chart showed a remittent pyrexia fluctuatmg between 98*6® and 
103® F The pulse was normal in relation to the temperature and the respira 
non rate was not raised. The followmg m^esQgations had been done to date 
Repeated blood smears for malsna parasites and spirochactes were negative. 
Sn stools for amoebae and cysts and BiOtarsui mansom were negative. Three 
blood cultures were stcnle. Three serological examinations for typhoid, 

• I tcQ extremely gnteful to Profeesor Adles for hit innhuible gmdafice in tbc 
man agement of tha case 



ptrityphoid A 8c B jboxtu*, mdrteimi, ind typbui fevtn rrcrc negttrrc. 
HitmojilobiB 62 per cent. Red blood cellt, 8,900000 Whitt blood edit, 
5,300 Polymorphooudau' 60 per cent lymphocytet 33 per cetrt., mmio- 
nudeui, 1 per cent eouoophile*, 1 per cent No primiure white edit were 
teen. Blood pretrure 100/55 Straight \ r*y of chett thowed lUght 
duphngm rtjjed up to the foorth intcrtptce. Small area of conaoliditlon 
tbore diiphngia Left cbett normaL No evidcDce of tuberculoaii-” 

TVaataraBt 

One gram of emetine daily for 4 dayi, w»a given StooU eiammed on 
tbete diji ncre negative for amoebae and cyata. After the aecond mjecdoa 
be complained of pain and tendemeai m the brer region and thu dttappeared 
after the fourth gram of emetioe There w»a no appreciable dumnutkin in 
the tttc of the liw and the ferer continued remittent About tHt time rt wat 
obaerred that there wat a tendency — not marhed — for the te mpera ture chart 
to tbim a double daily rue Alto notewortby eapeoaHy m vinr of the pro- 
longed pyrexia, nerc the piuoit t general feding of weli-bcing and hit excellent 
tppeute. The fennol gel reaction iraa atroo^ and inatanUy pontiTC- Sternal 
puncture mu done and the marrenr juice town on four tubca of Locie blood- 
agar and in addition 2 c c of I'enout blood waa tom on a fifth tube. In aB 
the tubo flageDatea of leiahmama were found after 9 daya. 

Twocouraeaoftolbamidutf wete given with an interval of 17 daya between 
the two courtei. In the fir« cotine 23 injecsioiu were grren. Starting with 
SO mg duly the doae wat increated to 100 mg dail y ontil a tntaJ of 2 grammea 
had been given. In the tecood courao fifteen injectJona were gimi Coennicoc 
lOg With 50 mg daily the dose waa incretaed to 100 and finally to 150 mg 
daily until a total of 2 gramraea had been given. In both courtea together 
4 grammea were given Relcrani invcattgadona, including the aerum protein*, 
done betorc during and after are tabulated below 
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At the end of the firit courw the patient felt -well had gained 5 lb m 
weight and hit blood picture hid improved. The abnormal signs at hit right 
base had gone and this was confirmed by X ray which showed no abnormality 
With both diaphragms raonng well Hu liver wai imaller palpable only 1 inch 
below the cotXal margin. Hvi lempetature remained down 10 days after the 
commencement of the course However m view of the grossly abnormal blood 
protem figures which peraistcd fthe CTcepoonally high total protein and the 
distorted albumin globulin rauo) it was decided to give the second course of 
ttdbamidine. 

The drug was supphed in powder form in ampoules each containing 
I gramme. TTic required quantity was weighed out and placed in a small 
ttcnle conical flask. About 2 c.c. of anaesthetic ether wai added the mght 
before use and the flask lightly stopped with cotton woo! to allow evaporation 
o\-ermghL The addition of ether would not have been necessary had the 
weighing been done under sterile conditions One hour before adrainutration 
20 C.C, of chemically pure sterile water was added to the now dry powder and 
thu was clusol\*ed by carefully rotaong the flask TTic injection was then given 
intravenovialy and slowly The vein used invariably thrombosed and towards 
the end of the first course small veins on the backs of the hand had to be used 
the injection being given with a hypodermic needle. For this reason the early 
injecuona of the second course were giwn into the more penpbeml veins 
On four occasions some of the solution penetrated the tissuea. Tlie patient 
complained of immediate pajtu However in no case did the pam persist for 
longer than 2 hours and there was no abscess formation Adrenalin was ready 
for use during injections but was never used. Flushing of the face was noticed 
several times during the second course when 150 mg doses were given The 
injections were given I hour before the midday meal The patient remained in 
bed during the treatment. He was given calcium and vitamin preparations by 
mouth and a liberal diet nch in carbohydrates 

The strum protein analyses m this case arc of mtercst because of the high 
globulin albumin ratio after the first coune of treatment, figures which arc 
unusually high ci'cn for kala irxr Another interesting feature is the fact that 
at no time during the illness was the spleen palpable. 
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ASTHMA PRODUCED BY ASCARIS INFESTATION 

■T 

K. VIGORS EARLE (lond ) d (stdnet) * 

yrft Mfduo Hospital d* Niyntor Pgni taU Svrfton Cl/tnnMftn Mtrcitant Nosy 


An iccount of an asthmatic attack that appeared to be directly related to 
aacaru infestation aeema to be suffiacntly micreating to merit recordmg The 
case occurred at tea on board a ahip of the Canadian Merchant Navy the 
hmitationa of mantrme medicine account for the piuaty of laboratory woric in 
connection with the case, ^ 


Cate Hutory 

I M aged 22, negro native of Montaenat Bntish West Indies First 
seen on the night of 1^ April, 1SH2. At that time he was „tt.ng on the deck 
outaide the sick bay hu hands pressed tightly to the deck so as to bnng the 
acc^^ reapiratoiy mosole. mto play He was extremely cyaniMed. sweating 
with cold extremitie. and feeble pulse He was Hao extremely nervous, slarmi^ 
at whit^ to him a novel expenence and was convinced that he was going to 
die. milst I ™ prepsring an adrenshn injection the patient vormted some 
frothy very bUc-stamed material, m which were moving three live Aicaru 
^nuM Unfortunately these were thrown overboard before their sex could 
be dete^ei Atooit ^edutely after vomitmg the patient- expenenced 
great relief and although I gave him the adienihn mjeetion I think hat the 
symptoms might have cleared up without any mcdicaUon whatsoever 

There was no fanuTy history of asthma or any other alletgic disease. The 
patient had h^ m Montsenat ah hi. life, with the exception of one mp to 
St. Kitt. «id the pre«ait voyage, m which he had gone as far as Hllifkx. Canads. 
He ™ posiuve that thu was the first Btthmatie sttack thst he hsd ever hsd tn 
hu hfe snd gave no h^ory of hay fever or utttcana It was the nddenness 
Md unknown nature of the malady that had caused hun to be k, terrified when 
nrit teen 

•11^ to dunk Dr H.H Batijt ofSt.^^ch.el Bubwt,. for the Ubontotv wwk 
prfmnedmcwmeeoon wtth the .bore mveanaatlon and alto for kmdly aupplymg^ 





